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^5 (57) Abstract: The present invention provides a method of producing a mammal through artificial insemination and is directed, 
^ in particular embodiments, to low spermatozoa numbers for insemination and the production of a mammal through the use of hys- 

teroscopic insemination techniques. The present invention is particularly directed to embodiments potentially regarding fresh or 
2 preserved sperm, treated or processed sperm, sperm inserted under a surface in the vicinity of the uterotubal junction, hysteroscopic 

compatible media for the establishment of the insemination sample, hysteroscopic compatible volume for insemination, epididymal 
Q use of the hysteroscopic technique, bubble or froth insemination utilized in hysteroscopic insemination, and for sorted and frozen 

sperm utilized in hysteroscopic insemination. The disclosed embodiments may be directed at a mammal species, particularly equids, 
1^ bovids, and swine, as well as animals produced in accordance with any of the disclosed embodiments of the present invention. 
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SYSTEM OF HYSTEROSCOPIC INSEMINATION OF MARES 

This application claims the benefit of, and any applicable priority to, U.S. provisional 
application number 60/238,294, hereby incorporated by reference. 

5 TECHNICAL FIELD 

This invention relates generally to the field of insemination of mammals. Specifically, 
it relates to systems to achieve insemination which may be particularly applicable once sperm 
have been treated or processed in some manner, such as sorting the sperm through flow 
cytometry. More particxilarly, the invention may relate to systems to achieve insemination, 
10 with a low number of spermatozoa as compared to conventional artificial insemination, 
through hy steroscopic insemination techniques . The invention may be particularly appUcable 
to systems for inseminating equids, bovids and swine. Furthermore, the invention may be 
particularly applicable to sex selection of ofifepring in mammals. 

BACKGROUND 

1 5 Artificial ins emination ( AI) , in various fomis, has been used to achieve successfiil rates 

of pregnancy and resulting offepring in mammals. Traditional forms of AI include various in 
vivo technologies such as conventional intrauterine artificial insemination techniques, or more 
particularly, trans cervical artificial insemination. Natural insemination doses may typically 
be large. For example, in some species, natural insemination may involve sperm numbers on 

20 the order of 2-20 x 10* sperm. In contrast, conventional AI techniques in the same species 
may require sperm numbers on the order of 200-500 x 10^ sperm. This can still be viewed as 
a large number of sperm, especially if the sperm are processed in some manner. Given the 
traditional requirements for high numbers of sperm to achieve acceptable numbers of 
pregnancies, other insemination techniques have been sought to address developing breeding 

25 technologies that may result in a lower sperm count for subsequent insemination. Low dose 
insemination has been particxilarly discussed in the PCT pubhcation WO 99/33956, entitied 
"Sex-Specific Insemination of Mammals With LowNumber of Sperm Cells." Hysteroscopic 
insemination has been proposed and to some extent discussed in Morris et al., 2000, hereby 
incorporated by reference. 
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It should be preliminarily noted that all references mentioned in this application, and 
including additional reference not mentioned, are listed at the end of this written discussion, 
all of which should be considered as incorporated by reference. 

High-speed sperm sorting using flow cytometry has been used successfully as a 
5 breeding technology to produce offspring in mammals, such as horses, cattte, sheep, rabbits, 
pigs and humans. It can potentially be xised for several other species as well. Technologies 
have been developed to enhance or modify the pregnancy and resulting of&pring of mammals, 
particularly with regard to the processing of sperm and insemination techniques. 

One potential limiting factor in optimizing the success of artificial insemination, as 
1 0 recognized in Pickett et fd., 1989, may be inseminating with low numbers of spermatozoa. 
Pickett et al. recognized that apotential minimal recommended dose for conventional artificial 
insemination in the mare may be as high as 500 x 1 0* progressively motile sperm. With low 
sort rates of aroimd 700 spermatozoa per second in some sperm sorting technologies, it may 
take several days to obtain the recommended dose of spermatozoa for artificial insemination. 
1 5 This may not only be impractical, but the viability of the spermatozoa may also be significantly 
reduced. Low-dose insemination techniques, therefore, may be a desirability to those skilled 
in the art to potentially reduce the number of spermatozoa needed for acceptable fertility rates. 

Additionally, what might be considered low doses for insemination may not typically 
resxilt in acceptable fertility rates. Fertility rates may be considered acceptable or statistically 
20 comparable, for example, if they are achievable over a high sample size, range or percentage 
of the fertility rates resulting firom conventional AI. Low-dose insemination techniques, 
therefore, may be a desirability to those skilled in the art to potentially reduce the number of 
spermatozoa needed to maximize fertility. 

Whether in consideration of low-dose insemination or to improve AI fertility rates 
25 generally, an additional concem regarding artificial insemination is the efficiency of the 
procedure as a whole with regard to the resulting numbers of pregnancies. A number of 
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procedural steps may have been used in conventional AI procedures, such as the 
synchronization of estrus in breeding mares; the preparation of the insemination dose, more 
particularly the use of extenders for the dilution (Kenny et al., 1975) and resuspension of 
spermatozoa (using TALP or HEPES-bufifered Tyrode's Medixun, for example), centrifuging 
5 the sample through a density or viscosity gradient (using PERCOLL or the like); assessing 
viability or motility; and the particulars of the insemination procedure. Insemination 
procedures have historically included ultrasound and rectally-guided techniques. 
Hysteroscopic insemination of mares has also been conducted, as described in the Vasquez 
et al., 1998 and Manning et al., 1998 references. Only limited success, however, has been 

10 demonstrated in utilizing the above described procedures in conventional AI and in the 
Vasquez et al. and the Manning et al. procedures. In particular, neither reference may have 
produced statistically comparable conception rates to conventional AI. In particular, the 
Vasquez et al, and the Manning et al. references may have demonstrated conception rates of 
33% for 3.8 x 10* spermatozoa and 22% for l.Ox 10* spermatozoa, respectively, which may 

15 be considered non-comparable conception rates relative to conventional AI for tiie species 
involved. Despite the previous and substantial attempts at producing an efficient procedure 
for AI, heretofore, a long felt but unsatisfied need for an efficient procedure for the 
hysteroscopic insemination of mammals has existed inbreeding technology. Furthermore, and 
given the traditional reqxiirements for high numbers of spermatozoa to achieve acceptable 

20 numbers of viable pregnancies, as described above, a need for efiScient, low-dose 
hysteroscopic insemination has heretofore existed in current breeding technology. 

Furthermore, deep mtra uterine insemination of swine has been conducted, as 
described in the Vasquez et al., 2000 reference. However, insemination was conducted with 
what might be considered a high nxmiber of spermatozoa, on the order of 20 x lO'' 
25 spermatozoa. However, Vasquez eit al., 2000, may have identified the long felt but 
\msatisfied need for an insemination procedure to address breeding technologies utilizing 
lower spermatozoa numbers for insemination, such as may result firom current sperm sorting 
technologies. 

Therefore, as may have been demonstrated firom the Vasquez et al., 1998, Vasquez 
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et al., 2000, and Manning et al., 1998, references, those skilled in the art may have failed to 
address the identified need for providing an insemination technique potentially resulting in high 
fertility rates in mammals and the resulting high production in mammals, high fertility rates for 
low insemination dosages, and insemination techniques to address issues of efficaciousness, 
5 particularly with regard to the hysteroscopic insemination technique. 

One importantprocedural step with regard to insemination procedure, generally, is the 
establishment of a insemination dose containing desirable numbers of viable and motile 
spermatozoa to potentially provide higher fertility rates. Procedures for the selection of 
motile spermatozoa may have been conducted with regard to conventional Al, for example 

10 in the reference Gr0ndahl et al, 1996 and in hysteroscopic insemination generally, by 
establishing a density or viscosity gradient utilizing, for example, PERCOLL (Sigma Chemical 
Co., St. Louis, MO) alone or in combination with other substances. However, heretofore the 
substantial efforts to fractionate viable or motile sperm have not particularly addressed the 
identified needs for an insemination technique potentially providing high fertility rates, high 

1 5 fertility rates for low insemination dosages, and insemination techniques to address issues of 
efficaciousness, particularly with regard to the hysteroscopic uisemination technique. 

A second potential issue with regard to insemination procedure, generally, is the 
establishment of a insemination dose containing desirable numbers of viable and motile 
spermatozoa to potentially provide higher fertility rates without a particular motility test, as 

20 described above. The introduction of a density or viscosity gradient may introduce a stress 
to the spermatozoa that may actually reduce the actual number of viable and motile 
spermatozoa available from a particular sample. Heretofore, the substantial efforts to 
fi^tionate viable or motile sperm have not particularly addressed the identified needs for an 
insemination technique providing for high fertility rates, high fertility rates for low 

25 insemination dosages, and insemination techniques to address issues of efficaciousness, 
particularly with regard to the hysteroscopic insemination technique. In fact, due to the 
potential for reduction in the total number of viable or motile sperm from a particular 
inseminate sample, previous attempts incorporating a density or viscosity gradient may have 
actually taught away from the present procedure of providing for an insemination technique 
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which may reqxiire less efforts to obtain a viable, low-dose insemination sample. 

A third potential issue with regard to insemination procedure, generally, is the 
establishment of a compatible volume for the particular insemination technique. One 
recognized need, as described above, is the desire to potentially provide higher fertility rates. 
5 A second recognized need, also described above, is the ability to use low numbers of 
spermatozoa to potentially achieve high fertility rates. The insemination dose volimie may be 
determined by the particular insemination technique. However, the dose volume may contain 
a desirable number of spermatozoa to potentially provide for a higher rate of fertility. 
Substantial attempts have been made to establish an appropriate insemination technique that 

10 would allow for the appropriate number of spermatozoa, given the potential volume 
requirements of the insemination technique, to potentially provide acceptable fertility rates. 
However, determining a compatible insemination dose volimie for aparticTilar insemination 
technique, to further potentially provide higher rates of fertility, has potentially not been 
established for hy steroscopic insemination, as the reported fertility rates in Vasquez et al. and 

15 Manning et al, may demonstrate. 

Additionally, and as previously mentioned, the sperm sample may be processed prior 
to the insemination procedme. Conventional Al, for example, may provide for the use of 
extenders for the dilution (Kemiy et al., 1975) and resuspension of spermatozoa. However, 
the particular media used may not be compatible with the insemination procedure itself. 

20 Incompatibility of the sample media may result in lower deposition numbers of spermatozoa 
or dose volxmie or a lower fertility rate. Furthermore, the mode or form of the deposited 
insemination dose or the particular method of deposit during Al may further affect the number 
of deposited spermatozoa available for conception. However, heretofore the substantial 
efforts directed toward insemination media may have not particularly addressed the need for 

25 providing an insemination technique potentially resulting in high fertility rates, high fertility 
rates for low insemination dosages, and insemination techniques to address issues of 
efficaciousness, particularly with regard to the hysteroscopic insemination technique. 

An additional factor to consider is the timing of insemination. Insemination timing 
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may be an important factor, for example, to sperm viability and longevity and the timing of 
the estrous cycle of the mammal. Particularly at issue might be the distant location of sperm 
sample acquisition (i.e. the location of the male mammal) and ultimate location of the AI. 
Previous efforts may have been made in conventional AI to preserve the spemi sample prior 
5 to insemination and to coordinate the insemination with the estrous cycle. However, 
heretofore the substantial eflForts directed to insemination timing may have not particularly 
addressed the identified needs for, and may have even failed to imderstand the problems of, 
providing an insemination technique potentially resulting in high fertility rates, high fertility 
rates for low insemination dosages, and insemination techniques to address issues of 
1 0 efficaciousness, particularly with regard to the hysteroscopic insemination technique. 

The source of the sperm sample may also be of importance to the resulting 
insemination. Epididymal acquisition of the sperm sample (obtaining sperm sample from the 
epididymis of the testis; ductules emerging posteriorly from the testis that holds sperm during 
maturation and that forms a tangled mass before uniting into a single coiled duct which is 

1 5 continuous with the vas deferens) may provide some inherent advantages as to timing of the 
insemination and viability of the sperm. However, heretofore the substantial efforts directed 
to sperm source, viability and insemination timing may have not fully addressed the identified 
needs for, and may have even failed to understand the problems of, providing an insemination 
technique potentially resulting in high fertility rates, high fertility rates for low insemination 

20 dosages, and insemination techniques to address issues of efficaciousness, particularly with 
regard to the hysteroscopic insemination technique. 

DISCLOSURE OF THE INVENTION 

The present inventors have recognized the potential problems associated with 
conventional methods of artificial insemination. Accordingly, embodiments of the present 
25 invention may provide for the production of a mammal through the use of artificial 
insemination Ihat may address inadequacies of previous insemination techniques and systems. 
The invention may comprise, according to particular embodiments, a method of producing a 
mammal whereby potentially high fertility rates may be accomplished, fertility rates which may 
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be statistically compatible with conventional AI results, and potentially high fertility rates \vith 
the use of low spermatozoa doses. More particularly, embodiments of the present invention 
may provide for the production of a mammal through the use of hysteroscopic insemination 
techniques. Additionally, the present invention may comprise embodiments particixlarly 
5 directed at mammals such as equids, bovids, and swine, among other mammals. Embodiments 
of the present invention, therefore, may even be considered development away from previous 
efforts of artificial insemination. 

One object of the present invention, therefore, is to provide for the production of a 
mammal utilizing an efficacious procedure. Therefore, a goal of the present invention is to 
1 0 provide a technique of artificial insemination for mammal production such that lower numbers 
of spermatozoa may be used in the insemination dose relative to conventional AI and other 
insemination techniques, while, in particular embodiments of the invention, at least statistically 
comparable success rates in fertility are maintained. 

1 5 Another object of the present invention is to provide for the production of a mammal 

utilizing an artificial insemination procedure that may potentially achieve high fertility rates 
consistent with lower spermatozoa production from breeding technologies such as sperm 
sorting. A goal of the present invention, therefore, is to provide a technique of artificial 
insemination for mammal production that achieves statistically comparable success rates in 

20 fertility, compared to conventional AI and other insemination techniques, with lower-doses 
of spermatozoa. 

FTjrthermore, an object of the invention is to provide for the production of a mammal 
utilizing an artificial insemination procedure that may enhance steps involved in the artificial 
insemination. To this end, one goal of the present invention is to provide a technique of 
25 artificial insemination for mammal production such that steps of estrous cycle timing, 
spermatozoa source, viability, longevity and processing, insemination dose media and volume, 
and insemination timing may be optimized, particularly for low-dose insemination and 
potentially high fertility. 
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An additional object of the present invention, according to preferred embodiments, is 
to provide for the production of a mammal through hysteroscopic insemination. A goal of the 
present invention, therefore, is to provide a technique of artificial insemination for mammal 
production such that the insertion of the insemination dose, guiding of the insemination dose 
to the deposition site, deposition of the insenaination dose at the appropriate location, in an 
appropriate mode or form, may be accomplished to achieve other objects and goals as 
previously stated. In accordance with particular embodiments of the invention, blister 
insemination and bubble or froth insemination may be introduced as preferred embodiments 
to optimize fertility rates. A particular goal of the present invention is to provide a technique 
of artificial insemination for mammal production utilizing a catheter comprising a 
videoendoscope for guiding and depositing the insemination dose. 

Additionally, an object of the present invention, in accordance with particular 
embodiments, is to provide for the production of various mammal species utilizing an artificial 
insemination procedure, A goal of the present invention, therefore, is to provide a technique 
of artificial insemination for mammals such as equids, bovids and swine, among other species. 
A fiirther goal is to provide a technique of artificial insemination for various mammal species 
that additionally provides for low numbers of spermatozoa in the insemination dose and for 
potentially high fertility rates, particularly rates that may be statistically comparable to 
conventional AI. 

Other obj ects of the invention are disclosed throughout other areas of the specification 
and claims. In addition, the goals and objectives may apply either in dependent or mdependQut 
fashion to a variety of other goals and objectives in a variety of embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a partially exploded and perspective diagrammatic view of the optical 
element, cannula, catheter and syringe in accordance with one embodiment of the 
present invention. 
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Figure 2 is a diagrammatic depiction of the reproductive organs of a female of a 
mammalian species and, in particular, a depiction of artificial insemination in 
accordance with one embodiment of the present invention. 

Figure 3 is a magnified diagrammatic view of an enshrouded insemination insertion 
5 embodiment of the present invention. 

MODE(S) FOR CARRYING OUT THE PRESENT INVENTION 

The basic concepts of the invention may be embodied in many different ways. The 
inventive concept may involve the materials, elements, apparatus, device and methods for the 
production of a mammal through artificial insemination. Furthermore, while one preferred 
1 0 embodiment of the invention may be particularly directed to the production of equids through 
artificial insemination, the broad concept of the invention should be construed as a disclosure 
of the production of manunals in general, and as indicated, to other manmial species such as 
bovids and swine. 

As should be imderstood, the present invention includes a variety of aspects that may 
15 be used in various combinations depending upon the appUcation's needs. The invention is 
intended to encompass a variety of embodiments of mammal production and combinations 
thereof. It involves both methods and devices to accompUsh the various aspects explained. 
In addition, while some methods and devices are disclosed, it should be imderstood that these 
may be varied, Importantiy, as to all of the foregoing, all aspects should be understood to be 
20 encompassed by this patent both independentiy and in combination as set forth in the claims 
now or later issued. 

Accordingly, one embodiment of the present invention may provide for the collection 
of sperm cells from a male of the species of interest. In accordance with one embodiment, 
sperm cells are collected from one or more stallions of the equine species. According to this 
25 embodiment, semen may be collected, and in preferred embodiments, semen may be collected 
with a commercially available artificial vagina, perhaps from at least one stallion of known 
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acceptable fertility. An artificial vagina such as one made available by Animal Reproduction 
Systems may be used with an in-line gel filter, and in preferred embodiments, used on alternate 
days throughout collectioiL After collection, the semen may be evaluated for gel-fi:ee volume, 
motility, and sperm concentration. In accordance with another preferred embodiment, sperm 
5 cells may be collected from other male species of mammal, particularly that of bovids, eqmds 
or swine. An alternative embodiment of the present invention may provide for the collecting 
of epididymal sperm cells obtained from the epididymis of the testis of the male species of the 
mammal. The alternative embodiment providing for the use of epididymal sperm may be 
incorporated with all other disclosed embodiments herein, either in single or La combination. 
10 Furthermore, the present invention provides particular embodiments a hysteroscopic 
insemination sample comprising a reservoir element, a catheter system to which the reservoir 
element is responsive, and a plurality of epididymal sperm cells contained within the reservoir 
element 

After sperm collection, an artificial insemination sample may be established for the 
15 insemination of the female species. In accordance with one embodiment of the present 
invention, the sample may be prepared as having a low number of sperm compared to a 
natural insemination dosage for the mammal. The sample may have a low number of sperm 
for particular breeding technologies, and in accordance vsdth preferred embodiments, the 
sample may have a low number of sperm as the result of sorting the sperm for particular sexed 
20 sperm. In accordance with a preferred embodiment of the invention, the spermatozoa may 
be stained with Hoechst 33342 and sorted into X and Y chromosome-bearing populations 
based on DNA content using a commercially available SX MoFlo® sperm sorter. 

Additionally, an artificial insemination sample may be established at volumes, in 
accordance with preferred embodiments, at volumes between about 30 and 1 50 ul, less than 
25 about 500 ul, about 230 ul, and about 100 ul. One embodiment of the present invention is 
directed to establishing a hysteroscopic insemination compatible volume, preferably an 
insemination sample at a volume selected from a group consisting of: between about 30 and 
150 ul, less than about 500 ul, about 230 ul, and about 100 ul. Furthermore, the present 
invention is directed to a hysteroscopic insemination sample comprising a reservoir element 
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a catheter system to which the reservoir element is responsive, and a hysteroscopic 
compatible volume of sperm contained within said reservoir element. The hysteroscopic 
compatible volume of sperm contained within said reservoir element may comprise a volume 
selected from a group consisting of: between about 30 and 150 ul, less than about 500 ul, 
5 about 230 ul, and about 1 00 ul. 

Next, in accordance with preferred embodiments of the invention, the artificial 
insemination sample may be placed within a catheter or catheter system. In accordance with 
alternative embodiments, the sample may be placed within a reservou: element or other sample 
holding element responsive to the catheter or catheter system. A catheter or catheter system 
1 0 should be understood to define any device, system or method of insertion into canals, vessels, 
passageways, or body cavities to permit injection or withdrawal of fluids, and in accordance 
with preferred embodiments such injection or withdraw may provide the response of the 
reservoir element or sample holding element, or to keep a passage open. 

Preferably, the catheter or catheter system may be used in conjunction with a guide 
15 element, and in preferred embodiments an optical element or device, and in preferred 
embodiments an illumination element, to provide guidance in the artificial insemination 
procedure, as more particularly described below. Preferred embodiments may provide the 
strobing of the illumination element However, manual guidance may also be implemented. 
In accordance with preferred embodiments of the invention, and as depicted in Figure 1 , the 
20 insemination sample may be aspirated into an equine GIFT catheter (2) (Cook Veterinary 
Products, Brisbane, Australia) using preferably a 6-mL disposable syringe (4) attached to the 
injection port (6) on the distal end (8) of the catheter. The loaded catheter may be withdrawn 
into a tube, or preferably an outer polypropylene cannula (10), which may be responsive to 
an optical element (12), and in accordance with preferred embodiments, passed down a 
25 working chaimel of a Pentax EPM 3000 videoendoscope (Pentax UK Ltd, Slough, Bucks 
UK). 

Accordingly, an instance, time or duration may be determined in which the artificial 
insemination may be appropriate. In accordance with preferred embodiments of the present 
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invention, a determination may be made as to an estrons time for a female mammal. In 
accordance with an embodiment of the invention, estrus may be induced to determine the 
estrous time and, for multiple mares, even synchronized. Estrus may be defined as a state in 
which the female mammal is capable of conceiving and estrous cycle may be defined as the 
5 correlated phenomena of the endocrine and generative systems of a female mammal, 
potentially firom the beginning of one period of estrus to not later than the beginning of the 
next. In accordance with a preferred embodiment, estrus may be induced, and for multiple 
female mammals synchronized, by administering a substance such as a progestagen, preferably 
for mares altrenogest, and preferably 10ml orally, potentially for 10 consecutive days, 

1 0 followed by 250 jig cloprostenol i.m., potentially on day 1 1 , Furthermore, a female mammal 
may be induced into ovulation at the time of insemination. Ovulation may be induced, and in 
preferred embodiments, by the administration of 3000 iu human Chorionic Gonadotropin 
(hCG, Chorulon, Intervet, Inc., Millsboro, Holland), preferably administered intravenously at 
the time of insemination or up to approximately 8 hours previously. Ovulation may even be 

1 5 induced, in preferred embodiments, by the administration of from about 2000 to about 5 000 
iu human Chorionic Gonadotropin. 

In preferred embodiments, estrous cycles may be synchronized by administering a 
synthetic progestagen altrenogest (0.044mg/kg p.o., Regumate; Hoechst Roussel Vet, 
Warren, New Jersey, USA) daily for 10 consecutive days. Luteolysis may be induced, in 
20 preferred embodiments with the prostaglandin analogue, cloprostenol (250^g Estrumate, i.m. ; 
Bayer Corporation, Agriculture Division, Shawnee Mission, Kansas, USA) administered on 
the eleventh day. 

A time when the female mammal is appropriately fertile may be determined. The 
ovaries may be examined, and in preferred embodiments examined ultrasonographically, and 
25 preferably every second day until a follicle, and in accordance with preferred embodiments a 
dominant foUicle, preferably of > 30inm diameter, is detected. The female may be examined 
until a follicle, preferably pre-ovulatory, of preferably > 35mm is detected. In one 
embodiment, the female may be inseminated during the same day as estrous inducement or 
synchronization, the same day as ovulation inducement or synchronization, or the same day 
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as estrus and insemination inducement or sychronization. 

Next, in accordance with particxxlar embodiments of the invention, the guide element, 
and in preferred embodiments the optical element (12), may be vaginally inserted into the 
female. Furthermore, the catheter (2), and in preferred embodiments the reservoir element, 
5 may be inserted into the female. The sequence of insertion of the optical element (1 2) and the 
catheter (12) may be sequential or coincidental in time. 

The guide element or optical element (12) and the catheter (2) may then be guided 
through the vagina (20) of the female, as depicted in Figure 2. In accordance with one 
embodiment, the optical element (12) and catheter (2) may be manually guided. In fact, the 

10 catheter (2) may be manually guided without the optical element (12). However, accuracy 
in finding the UTJ and the potential result in increased fertility rates, particularly for low 
numbers of sperm and overall potential efficacy in the procedxire, may require a more accurate 
guidance procedure. In preferred embodiments, the optical element or endoscope, preferably 
a flexible endoscope, in preferred embodiments having dimensions of 1 ,6 m long with an outer 

1 5 diameter of 1 2 mm, may be guided through the cervix (22) and propelled forward through the 
uterine lumen (24), or in additional embodiments, through a uterine horn of the female of the 
species. An added benefit of the use of the videoendoscope can be lack of a need to rectally 
guide the insemination process, as may have been required in past efforts by those of skill in 
the art. 

20 The uterotubal junction (UTJ) (30) of the female mammal may then be located, 

preferably optically with the optical element (12). The catheter (2) may then be positioned 
in the vicinity of or proximate to the uterotubal junction. In accordance with preferred 
embodiments, the endoscope may be directed under visual control along the uterine horn (26) 
ipsilateral to the ovary containing the pre-ovulatory follicle (28). Preferably the tip of the 

25 endoscope may be directed proximate to, and in preferred embodiments within about 3 -5cm 
of said uterotubal jimction, and in preferred embodiments within about 3-5 cm of the papilla 
(32) of the uterotubal junction. 



13 



wo 02/28311 



PCT/USOl/02304 



At least a portion of the artificial insemination sample may then be extruded firom the 
catheter (2). In accordance with preferred embodiments, the outer cannula (10), followed 
by the inner GIFT catheter (2) containing the sperm suspension, may be extruded from the 
working channel of the endoscope imtil the tip of the GIFT catheter touches the uterotubal 
5 junction, and in preferred embodiments, touches the papilla. In accordance with alternative 
embodiments of the present invention, a portion or at least a portion of the artificial 
insemination sample may be aspirated during extrusion from the catheter, thereby potentially 
creating an aspkated sample. Such aspirated samples should be understood to mclude bubbled 
samples and frothed samples. An aspirated sample may not only provide better adherence to 

10 a surface in the vicinity of the UTJ, but may further allow for improved fertility rates. 
Furthermore, an embodiment of the present invention provides a hy steroscopic insemination 
element comprising a uterus of a female species of a mammal, a plurality of sperm cells 
contained within said uterus, and an aspirated volume of media surrounding or interspersed 
with the sperm cells and to which the sperm cells are responsive. Such alternative 

1 5 embodiments should be construed as disclosed with regard to all embodiments of the present 
invention, either in single or in combination, and should be construed to be disclosed as such. 

A low number of sperm may be deposited in the vicinity of the uterotubal jxinction. 
In accordance vsdth preferred embodiments, a plimger of the syringe (4) may be depressed to 
deposit the sample, and in particular embodiments, a small voliune (preferably perhaps 

20 -1 OO^il) of the sample, preferably onto the surface of the papilla. The guide element, and in 
preferred embodiments the optical element (12), and the catheter (2) may be withdrawn from 
theuterus of the female manraial. Inaccordancewith preferred embodiments, filteredairmay 
be introduced within the uterus of the female to facilitate passage of the instruments through 
the uterine lumen. Furthermore, in accordance with preferred embodiments, the filtered air 

25 may be evacuated from the uterus, preferably simultaneous to the withdrawal of the optical 
element (12) and catheter (2). 

The placing of a low number of sperm may be accomplished, in one preferred 
embodiment of the invention, by placing with the catheter (2) a number of sperm, preferably 
3 0 numbers selected from: less than about ten million sperm, less than about five million sperm, 
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less than about two million sperm, less than about one million sperm, less than about five 
hundred thousand sperm, and less than about one hundred thousand sperm. 

Subsequently, the fertilization of an egg of the female may occur and the production 
of an offspring mammal from the fertilized egg. In accordance with preferred embodiments 
5 of the invention, success levels of fertili2ation may be statistically comparable to a 
conventional uterine body artificial insemination process. Statistically comparable success 
levels may be defined as 

fertilization rates of at least about 75% success rates, at least about 65% success rates, at least 
about 60% success rates, at least about 50% success rates, at least about 45% success rates, 

1 0 and at least about 90% of a success rate practically experienced with conventional AI for any 
particular species. Furthermore, success levels for the present invention may be statistically 
comparable to a conventional uterine body artificial insemmation process over a sample of 
cumulative fertilizations which is greater than about 1 00, which is greater than about 500, and 
which is greater than about 1000. Success rates may fiirther statistically provide for at least 

15 a confidence level of at least about 95 percent confidence (potentially expressed as P> or 
equal to about 0 .05), therefore potentially being statistically comparable with conventional AI. 
Additionally, success rates for the present invention may potentially have the same P value 
over a range of differing sperm numbers, potentially such asl,5orl0xl0^ sperm for equine , 
Furthermore, a success level or rate may be expressed in terms of sample size, whereby the 

20 present invention may provide, in preferred embodiments, any of the aforementioned success 
rates over a power calcida:tion (P) of at least about 80 percent. Additionally, the success rates, 
in preferred embodiments, given particular insemination doses for sex-sorted stallion 
spermatozoa, may even apply to a low number of spermatozoa and may routinely produce 
fertility rates of at least about 90% of those rates resulting fix)m conventional artificial 

25 insemination for a species. Additionally, according to particular embodiments of the present 
invention, the previous success rates may even be achieved for species of mammal such as 
bovids, equids, and swine. 

In regard to sperm viability, longevity and mobility, for example, the present invention 
may provide for establishing an artificial insemination sample utilizing firesh sperm. The term 
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"fresh sperm" may be broadly defined as spenn that has not been treated, processed or 
preserved in any manner such that the sperm viability, longevity and/or mobility might be 
compromised. Such treatment, processing or preserving may include, for example, the sorting 
of sperm, the freezing and subsequent thawing of sperm, the dilution and resuspension of 
5 sperm, and motility and viability testing or separation, generally, and in particular, PercoU 
gradient processing. The use of fresh sperm in accordance with embodiments of the present 
invention herein may permit the use of low numbers of sperm for insemination even, for 
example, when using poor quality collected semen. 

Alternative embodiments of the present invention may broadly provide for treatment, 

10 processing and preserving of insemination sperm. Alternative embodiments of the present 
invention may provide, for example, for the selection of the collected sperm cells more likely 
to achieve insemination. According to one embodiment of the present invention the selection 
of desired sperm cells or sperm cells more likely to achieve insemination may comprise 
concentrating the more motile sperm collected. Additional embodiments may provide the step 

1 5 of centrifoging the sperm through density gradients, and in preferred embodiments a Percoll 
gradient. A potentially preferred embodiment may use a 90:45% Percoll gradient. An 
additional embodiment may comprise limiting the concentration to less than about twice the 
starting concentration. Implementation of the Percoll gradient should be understood to 
encompass the use of Percoll pre or post processing of the sperm, and in particular, potentially 

20 pre or post sorting. Therefore, in accordance with embodiments herein, the Percoll gradient 
procedure may be used with "fresh sperm." The sample estabUshed from the desired or 
selected sperm cells may be used to establish the artificial insemination sample, potentially 
mcreasing the fertility rates due, at least in part, to the potentially higher rate of viabihty of 
the sample. The Percoll gradient procedure in accordance with the present invention may be 

25 conducted in conjimction with the use of lower numbers of sperm placed within the depositing 
catheter, as more particularly described supra. 

Additionally, establishing an artificial insemmation sample may be provided by 
establishing a sample having by steroscopic compatible media, thereby providing for potentially 
increased fertility rates and an eflBcacious insemination procedure. More particularly, an 
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embodiment of the invention may provide establishing an artificial insemination sample, and 
in preferred embodiments having a low number sperm compared to natural insemination 
doses, and providing for the establishment of an artificial insemination sample compatible 
media, for example extender, and in preferred embodiments, a skim milk medium, such as EZ- 
5 Mixin CST® (Animal Reproduction Systems, Chino, CA), preferably as a diluting media, 
potentially prior to additional processing. In accordance with preferred embodiments of the 
present invention, dilution may occur to no more than a 2 : 1 ratio, to no more than a 5 : 1 ratio, 
and to no more than a 10: 1 ratio, to potentially achieve at least a hysteroscopic compatible 
volume or media with appropriate concentrations. Furthermore, embodiments of the present 

1 0 invention may provide for the use of an extender, potentially a second extender provided after 
spemx processing and potentially in conjunction with a first extender, as previously mentioned, 
to establish the sample utilizing hysteroscopic compatible media. The second extender may 
serve to resuspend the sperm sample after processing, and more particularly, provide for a 
sample utilizing hysteroscopic compatible media. According to preferred embodiments, the 

15 medium or second extender may comprise a TALP medium, a HEPES-buffered Tyrode's 
medixmi, and an Androhep mediimi. In accordance with preferred embodiments of the present 
invention, dilution may be performed with a skim milk medium such as EZ-Mixin CST®, with 
a TALP medium, with a HEPES-buffered Tyrode' s medium, and with an Androhep medium, 
either single or in combination, to potentially achieve at least a hysteroscopic compatible 

20 volume or media with appropriate concentrations. 

An additional embodiment of the present invention may also provide for an artificial 
insemination sample utilizmg a hysteroscopic compatible media or medium having a catheter 
coordinated viscosity. The viscosity may, for example, potentially facilitate the steps of 
extruding and depositing the sample. Furthermore, in accordance with potentially preferred 

25 embodiments of the present invention, the use of compatible media or medium may create an 
artificial insemination sample having a viscosity of preferably greater than about that of the 
blood of said mammal or greater than about that of a saline solution. Furthermore additional 
embodiments may provide for compatible media having a viscosity of greater than about 
lOOcp, a media having a viscosity of greater than about 300cp, a media having a viscosity of 

30 greater than about lOOOcp, a media having a viscosity of greater than about SOOOcp, and a 
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media having a viscosity of greater than about 6000cp, each at about the mammal's average 
body temperature. 

Furthermore, an embodiment of the present invention may provide a hysteroscopic 
insemination sample comprising a reservoir element, a catheter system to which said reservou: 
5 element is responsive, a plurality of sperm cells contained within said reservoir element; and 
hysteroscopic compatible media contained within said reservoir element and to which said 
sperm cells are responsive. In accordance with additional embodiments, an insemination 
containment wherein said plurality of sperm cells are contained within said reservoir element 
may include a low number of sperm cells as compared to the number of sperm cells typically 
1 0 foimd in a natureil insemination. 

Altering a property of the insemination specimen or sperm cell sample may be 
conducted according to the present invention, and in accordance with preferred embodiments, 
determining an estrous time for a female of a species of said mammal and then altering a 
property of said insemination specimen to establish an artificial insemination sample at about 

1 5 said estrous tune. Alternative embodiments may provide altering a property of the sample at 
about the time determined for the female of said species to be appropriately fertile, as 
previously defined. The present invention may also provide initiation of the altering of a 
property of the insemination spechnen within a time selected from: within about twenty-four 
hours of said time determined for said female of said species of said mammal to be 

20 appropriately fertile, vsdthin about twelve hours of said time determined for said female of said 
species of said mammal to be appropriately fertile, within about eight hours of said time 
determined for said female of said species of said mammal to be appropriately fertile, within 
about three hoxirs of said time determined for said female of said species of said mammal to 
be appropriately fertile, and within about one hour of said time determined for said female of 

25 said species of said mammal to be appropriately fertile. This alteration may consist of 
preparing the sample, sorting the sperm, thawing the sperm, or the like. 

One particular embodiment of the present invention may provide for establishing a 
hysteroscopic compatible media and the concentration of sperm to select sperm more likely 
to achieve insemination. Particularly, one potentially preferred embodiment of the invention 
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may provide preparation of the semen through centrifiigation. The semen may be diluted to 
provide, for example, 100 x 10* spennatozoa/ml in preferably a commercial skim milk 
extender (EZ-Mixin CST®, Animal Reproduction Systems, Chino, CA). The sperm 
suspension may be protected from light and maintained for preferably 6 hours at room (20 - 
5 25°c) temperature to simulate the potential time needed to sort the spermatozoa, if so desired. 
The sperm suspension may then be centrifiiged through a 90:45% Percoll (Sigma Chemical 
Co., St. Louis, MO, USA) discontinuous density gradient with the goal of reconcentrating the 
cells and to potentially select a highly motile fraction of spermatozoa. The 90% Percoll may 
be diluted at a ratio of 1:1 (v/v) with HEPES-bufifered Tyrode's medium (Gr0ndahl et al, 

10 1996) to make a 45% solution. In a preferably 15-mL centrifuge tube, preferably 1 mL of 
45% Percoll may be carefully layered on top of preferably 1 mL of 90% Percoll. Preferably 
1 mL of the sperm suspension (100 X 10^ sperm/mL in EZ-Mixin, CST) may be layered on top 
of the Percoll layers, and the tube may be centrifuged at 800 x g for a preferred period of 12 
minutes. After centrifixgation, the supernatant may be completely removed and the pellet may 

15 be resuspended in preferably 600nl HEPES-buflFered Tyrode's Medium. The sperm 
concentration may be determined, in accordance with one embodiment, using a Densimeter 
(534B MOD-1, Animal Reproduction Systems, Chino, CA) and the potential volume to 
deliver 5 million spermatozoa (potentially of a preferred '--lOOjil) may be calculated and 
prepared for insemination. 

20 In accordance with a broad aspect of the present invention, one embodiment thereof 

may provide for the positioning of the catheter near the UTJ of the female species of mammal 
whereby the catheter is inserted under a surface in the vicinity of the uterotubal jimction. At 
least a portion of the sample may be extruded or deposited in the vicinity of the UTJ imder 
the surface. 

2 5 One embodiment of the present invention may provide for the collecting of sperm cells 

from the male species of mammal, establishing an artificial insemination sample utilizing at 
least some of the sperm cells collected, and placing the artificial insemination sample in a 
catheter. A determination of a time when the female is appropriately fertile may be 
determined, as described above. The optical element (12) and the catheter (2) may be inserted 
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vaginally and guided through the vagina, as depicted in Figure 2. The UTJ may be optically 
located with optical element (12). 

The catheter may be inserted under a surface (34) in the vicinity of the UTJ (30), as 
depicted in Figure 3 . At least a portion of said artificial insemination sample may be extruded 
5 under the surface within the vicinity of the UTJ, thus creating a '"blister" with the sample 
enshrouded between layers. Deposition of at least a portion of the artificial insemination 
sample may be provided under the surface (34) in the vicinity of the UTJ. The surface (34) 
may comprise the endometrium or other portion of the uterus or the uterine lining. In 
accordance with one preferred embodiment, the catheter may be inserted such that a particular 
10 portion of the uterus is not pierced, and in accordance with one embodiment, such that a 
vascularized portion of the uterus is not pierced. A vascularized portion of the uterus that 
may not be pierced, according to one particular embodiment, may include, for example, the 
mesometrium or the myometrium portion of the uterus or other vascxilarized portions. 
. Thereafter, the optical element and catheter may be withdrawn firom the female and 
1 5 fertilization of an egg of the female may occur after which production of an offspring mammal 
may be expected firom the fertilized egg. 

An embodiment of the present invention may also provide apotentially corresponding 
insemination catheter having a guide element, or inpreferred embodiments a videoendoscope 
or a cannxjla, a reservoir element responsive to the guide element, an extrusion element, or in 
20 preferred embodiments a syringe to vAAch said reservoir element is responsive, and a cellular 
piercing tip (36) positioned in firont of the reservoir element. The catheter may further 
provide a pierce depth control element, such as an adjustment element or a stop on the 
piercing tip (36) positioned in the vicinity of the tip. One embodiment of an insemination 
catheter of the present invention is depicted in Figure 3. 

25 As previously described and in accordance with the insemination system of extrusion 

and deposition xmder a surface in the vicinity of the UTJ described above, a number of steps 
of producing a mammal may be performed. A low number of sperm may be placed in the 
catheter (2), and in preferred embodiments, preferably nimibers selected firom: less than about 
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ten million sperm, less than about five million sperm, less than about two million sperm, less 
than about one million sperm, less than about five hundred thousand sperm, and less than 
about one hundred thousand sperm. Furthermore, the fertilization of an egg may be 
performed in accordance with the preferred embodiments of the invention wherein success 
5 levels success levels of fertilization may be statistically comparable to a conventional uterine 
body artificial insemination process. Statistically comparable success levels may be defined 
as previously mentioned. 

Furthermore, the sperm cells may be collected from a male species of mammal, in 
alternative embodiments of the invention, comprising bovids, equids, or swine. In accordance 
1 0 with alternative embodiments of the invention, sperm cells may be selected from collected 
cells for those cells that may be more likely to achieve insemination, as previously described. 

Accordingly, an insemination containment element may be provided, in accordance 
with embodiments of the invention, prefembly comprising a cellular base surface, and in 
particular embodiments a uterine lining or, in accordance with preferred embodiments, a 

1 5 nonvascularized portion of the uterus, such as the mesometriiim or the myometrium, a cellular 
cover surface adjacent to the cellular base surface, and in particular embodiments, the 
endometrium or uterine lining, a substantial enshrouded volume between the cellular base and 
the cover surfece, and in preferred embodiments located in the vicinity of the UTJ, and sperm 
cells from the male of the species. Preferred embodiments may also utilize low nxmibers of 

20 sperm relative to natural insemination, located within the volume and a sperm emission 
element adjacent the volume through which sperm may pass. The sperm may be collected, 
selected, of an inseminate volume, perhaps even of an epididymis origin, or of any other 
limitation previously discussed. The sperm emission element may comprise a breach in the 
endometrium sxirface of the uterus, as depicted in Figure 3, or may simply occur by diffusion 

25 or the like. 

Additionally, other potentially independent procedures may be incorporated into the 
present invention and may still be considered as within the scope of the present inventiotL 
Such procedures may include sortmg the sperm cells by a sex characteristic, thereby 
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establishing a sex-sorted artificial insemination sample, and in preferred embodiments having 
a low number of sperm compared to a natural insemination dosage for said mammal, may 
include establishing a low dose sex-selected artificial insemination sample. Furthermore, 
preserving or fireezing, and the subsequent thawing of, q)erm sells may be accomplished in 
5 particular embodiments, particularly in regard to various mammals such as equid, bovid and 
swine. Deposition of the insemination sample, may be processed or aspirated in any way, may 
be deposited with the crypts or folds of the UTJ, and may provide some type of preservation 
of the sperm for subsequent insemination. Establishment of an insemination specimen or 
msemination sample at ahysteroscopic compatible volume and utilizing compatible media may 

10 fiirther provide for allowing cooling of the specimen or sample at room temperature. 
Centrifiigation may preferably be performed through a PercoU gradient for about five minutes 
at about 200g and for about ten minutes at about 800g. In accordance with a preferred 
embodiment, concentrating the more motile sperm may be limited to concentrating to less than 
about twice the starting concentration. In particular, the broad and narrow concepts 

15 embodied in the present invention should be construed as applying to other species of 
mammal, including equids, bovids and swine. Finally the present invention, directed in part 
to the producing of an offspring mammal, may further be considered to disclose an 
embodiment of an animal produced utilizing a process as described in any of the foregoing 
method claims. 

20 Sorting, in accordance with embodiments of the present invention, may particidarly 

provide for collecting sperm cells from a male of a species of mammal, sorting the sperm cells 
according to a sex-specific characteristic, establishing a sorted, sex-specific artificial 
insemination sample, placing the sorted, sex-specific artificial insemination sample in a 
catheter; among the various other aspects of the invention disclosed herein that might be 

25 incorporated in method of producing a mammal. 

As can be easily understood from the foregoing, the basic concepts of the present 
invention may be embodied in a variety of ways. It involves both insemination techniques as 
well as apparatus to accomplish appropriate insemination. In this application, the insemination 
techniques are disclosed as part of the results shown to be achieved by the various devices 
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described and as steps which are inherent to utilization. They are simply the natural result of 
utilizing the devices as intended and described. In addition, wiule some devices are disclosed, 
it should be understood that these not only accomplish certain methods but also can be varied 
in a number of ways. Importantly, as to all of the foregoing, all of these facets should be 
5 vmderstood to be encompassed by this disclosure. 

The discussion included in this q)plication is intended to serve as a basic description. 
The reader should be aware that the specific discussion may not explicitly describe all 
embodiments possible; many alternatives are implicit. It also may not Mly explain the generic 
nature of the invention and may not explicitly show how each feature or element can actually 

10 be representative of a broader fiinction or of a great variety of alternative or equivalent 
elements. Again, these are implicitly included in this disclosure. Where the invention is 
described in device-oriented terminology, each element of the device implicitly performs a 
function. Apparatus claims may not only be included for the devices described, but also 
method or process claims may be included to address the functions the invention and each 

1 5 element performs. Neither the description nor the terminology is intended to limit the scope 
of the claims which will be included in a full patent application. 

It should also be xmderstood that a variety of changes may be made without departing 
from the essence of the invention. Such changes are also implicitly included in the description. 
They still fall within the scope of this invention. 

20 Further, each of the varioxis elements of the invention and claims may also be achieved 

in a variety of manners. This disclosure should be understood to encompass each such 
variation, be it a variation of an embodiment of any apparatus embodiment, a method or 
process embodiment, or even merely a variation of any element of these. Particularly, it 
should be understood that as the disclosure relates to elements of the invention, the words for 

25 each element may be expressed by equivalent apparatus terms or method terms — even if only 
the function or result is the same. Such equivalent, broader, or even more generic terms 
should be considered to be encompassed in the description of each element or action. Such 
temis can be substituted where desired to make explicit the implicitly broad coverage to which 
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this invention is entitled. 

As but one example, it should be understood that all actions may be expressed as a 
means for taking that action or as an element which causes that action. Similarly, each 
physical element disclosed should be understood to encompass a disclosure of the action 
5 which that physical element facilitates. Regarding this last aspect, as but one example, the 
disclosure of an "extruder" should be xmderstood to encompass disclosure of the act of 
"extruding" whether explicitly discussed or not and, conversely, were there only 
disclosure of the act of "extruding", such a disclosure should be understood to encompass 
disclosure of an "extruder" and even a "means for extruding". Such changes and alternative 
1 0 terms are to be xmderstood to be explicitly included in the description. 

Any acts of law, statutes, regulations, or rules mentioned in this application for patent, 
or patents, publications, or other references mentioned in this application for patent, are 
hereby incorporated by reference. In addition, as to each term used it should be imderstood 
that unless its utilization in this application is inconsistent with such interpretation, common 

1 5 dictionaiy definitions should be understood as incorporated for each term and all definitions, 
alternative terms, and synonyms such as contained in the Random House Webster's 
Unabridged Dictionary, second edition are hereby incorporated by reference. However, as 
to each of the above, to the extent that such information or statements incorporated by 
reference might be considered inconsistent with the patenting of this/these invention(s), such 

20 statements are expressly not to be considered as made by the applicant(s). 

Thus, the applicant(s) should be understood to have support to claim at least: i) each 
of the insemination devices as herein disclosed and described, ii) the related methods disclosed 
and described, iii) similar, equivalent, and even implicit variations of each of these devices and 
methods, iv) those alternative designs which accomplish each of the functions shown as are 
25 disclosed and described, v) those alternative designs and methods which accomplish each of 
the functions shown as are implicit to accomplish that which is disclosed and described, vi) 
each feature, component, and step shown as separate and independent inventions, vii) the 
applications enhanced by the various systems or components disclosed, viii) the resulting 
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products produced by such systems or components, and ix) methods and apparatuses 
substantially as described hereinbefore and with reference to any of the accompanying 
examples, and x) the various combinations and permutations of each of the elements disclosed. 

Further, if or when used, the use of the transitional phrase "comprismg" is xised to 
5 maintain the "open-end" claims herein, according to traditional claim interpretation. Thus, 
unless the context requires otherwise, it should be understood that the term "comprise" or 
variations such as "comprises" or "comprising", are intended to imply the inclusion of a stated 
element or step or group of elements or steps but not the exclusion of any other element or 
step or group of elements or steps. Such terms should be inteipreted in their most expansive 
10 form so as to afford the applicant the broadest coverage legally permissible. 

It should also be noted that the term "at least one" as used in the following description 
and claims is not intended nor used in this disclosure to mean that other claims or descriptions 
not incorporating the "at least one" language cannot further include one or more like 
elements. More specifically, the language "at least one" is not intended nor used to change 
1 5 "open-ended" claims, inherently including devices or methods having additional elements or 
steps apart firom those claimed, into "closed-ended" claims wherein devices or methods having 
additional elements would not be covered by such claims. Accordingly, if or when used, the 
use of the transitional phrase "comprising" is used to maintain the "open-end" claims herein, 
according to traditional claim interpretation. 
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What is claimed is: 



CLAIMS 

What is claimed is: 

1. A method of producing a mammal comprising the steps of: 

a. collecting sperm cells from a male of a species of naammal; 
5 b. selecting desirable sperm for insemination; 

c. determining a hysteroscopic insemination compatible volume for artificial 
insemination; 

d. establishing an insemination specimen at said hysteroscopic insemination 
compatible volume utilizing said desirable sperm for insemination and 

10 utilizing hysteroscopic compatible media in said insemination specimen; 

e. temporally substantially retaining a character of said sperm cells in said 
insemination specimen; 

£ determining an estrous time for a female of a species of said mammal; 

g. altering a property of said insemination specimen to establish an artificial 
1 5 insemination sample at about said estrous time; 

h. placing said artificial insemination sample in a catheter; 

i. determining a time when a female of said species of said mammal is 
appropriately fertile; 

j. vaginally inserting an optical element into said female of said species of said 
20 mammal; 

k. vaginally inserting said catheter into a female of said species of said 
mairmial; 

1. guiding said optical element and said catheter through said vagina of said 
female of said species of said mammal; 
25 m. optically locating a uterotubal junction within said female of said species of 

said mammal; 

n. positioning said catheter in the vicinity of said uterotubal junction within 

said female of said species of said mammal; 
o. extruding at least a portion of said artificial insemination sample from said 
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catheter under a surface in the vicinity of said uterotubal junction within 

said female of said species of said mammal; 
p, depositing at least a portion of said artificial insemination sample in the 

vicinity of said uterotubal junction within said female of said species of said 
5 mammal; 

q. withdrawing said optical element and said catheter fi-om said female of said 

species of said mammal; 
r, fertilizing an egg of said female of said species of said mammal; and 
s. producing an offspring mammal fix)m said fertilized egg, 

10 2. A method of producing a mammal as described m claim 1 wherein said step of 

fertilizing an egg of said female of said species of said mammal comprises the step 
of fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial iasemination 
process. 

15 3. A method of producing a mammal as described in claim 2 wherein said step of 
placing said artificial insemination sample in a catheter comprises the step of 
placing a low number of sperm in said catheter. 

4. A method of producing a mammal as described m claim 3 wherein said step of 
placing a low number of sperm in said catheter comprises the step of placing a 

20 number of sperm selected fi*om a group consisting of: less than about ten million 

sperm, less than about five million sperm, less than about two million sperm, less 
than about one million sperm, less than about five hundred thousand sperm, and 
less than about one hundred thousand sperm. 

5. A method of producing a mammal as described in claim 4 wherein said step of 
25 fertilizing comprises the step of fertilizmg an egg of said female of said species of 

said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined firom a group 
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consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 
5 fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
1 0 levels statistically comparable to a conventional uterine body artificial insemination 

process with a statistical P value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
1 5 and a statistical P value greater than or equal to at least about 80%, 

6. A method of producing a mammal as described in claim 4 wherein said step of 
fertilizing an egg of said female of said species of said mammal with success levels 
statistically comparable to a conventional uterine body artificial insemination 
process comprises the step of fertilizing an egg of said female of said species of 

20 said mammal with success levels selected fi:om a group consisting of: at least about 

75% success rates, at least about 65% success rates, at least about 60% success 
rates, at least about 50% success rates, at least about 45% success rates, and at 
least about 90% of a conventional artificial insemination for that species. 

7. A method of producing a mammal as described in claim 6 wherein said step of 
25 fertilizing comprises the step of fertilizing an egg of said female of said species of 

said manmial with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined fi:om a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
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levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

fertilizh^ an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical p value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical P value greater than or equal to at least about 80%. 

A method of producing a mammal as described in claim 6 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 

A method of producing a manunal as described in claim 8 wherein said step of 
positioning said catheter in the vicinity of said uterotubal junction within said 
female of said species of said mammal comprises the step of inserting said catheter 
under a surface in the vicinity of said uterotubal junction within said female of said 
species of said mammal, wherein said step of extruding at least a portion of said 
artificial insemination sample from said catheter under said surface in the vicinity of 
said uterotubal junction wittun said female of said species of said mammal 
comprises the step of extruding at least a portion of said artificial insemination 
sample from said catheter under said surface in the vicinity of said uterotubal 
junction within said female of said species of said mammal, and wherein said step 
of depositing at least a portion of said aspirated insemination sample in the vicinity 
of said uterotubal jimction within said female of said species of said manunal within 
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said female of said species of said mammal comprises the step of depositing at least 
a portion of said artificial insemination sample under said surface in the vicinity of 
said uterotubal j\mction within said female of said species of said mammal within 
said female of said species of said mammal. 

A method of producing a mammal as described in claim 8 wherein said step of 
establishing an insemination specimen at said hysteroscopic insemination 
compatible volume utilising said desirable sperm for insemination and utilizing 
hysteroscopic compatible media in said insemination specimen comprises the step 
of establishing an artificial insemination sample utilizing fresh sperm. 

A method of producing a mammal as described in claim 6 wherein said step of 
depositing at least a portion of said aspirated insemination sample in the vicinity of 
said uterotubal junction within said female of said species of said mammal 
comprises the step of depositing at least a portion of said aspirated insemination 
sample within crypts of said uterotubal junction within said female of said species 
of said mammal. 

A method of producing a mammal as described in claim 6 wherein said step of 
establishing an insemination specimen at said hysteroscopic insemination 
compatible volume utilizing said desirable sperm for insemination and utilizing 
hysteroscopic compatible media in said insemination specimen comprises the step 
of diluting said sperm cells. 

A method of producing a mammal as described in claim 1 2 wiierein said step of 
diluting said sperm cells comprises the step of diluting said sperm cells selected- 
firom a group consisting of: to no more than a 2: 1 ratio, to no more than a 5 : 1 
mtio, to no more than a 10:1 ratio, diluting with a skim milk medium, diluting with 
a TALP medium, diluting with a HEPES-buffered Tyrode's medium, and diluting 
with an Androhep medium. 
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14. A method of producing a mammal as described in claim 13 wherein said step of 
establishii^ an insemination specimen at said hysteroscopic insemination 
compatible volume utilizing said desimble sperm for insemination and utilizing 
hysteroscopic compatible media in said insemination specimen further comprises 

5 the step of cooling said insemination specimen at about room temperature. 

15. A method of producing a mammal as described in claim 6 wherein said step of 
selecting desirable sperai for insemination comprises the step of concentrating the 
more motile sperm collected from said male species of said mammal. 

16. A method of producing a mammal as described in claim 15 wherein said step of 
1 0 concentrating the more motile sperm collected from said male species of said 

manraial comprises the step of centrifuging said sperm throixgh a Percoll gradient. 

17. A method of producing a mammal as described in claim 1 6 wherein said step of 
centrifuging said sperm through a Percoll gradient comprises the step of utilizing a 
90:45% Percoll gradient. 

15 18. A method of producing a mammal as described in claim 1 7 wherein said step of 
centrifuging said sperm through a Percoll gradient further comprises the steps of: 

a, centriftiging said sperm through said Percoll gradient for about five minutes 
at about 200g; and 

b. centrifuging said sperm through said Percoll gradient for about ten minutes 
20 at about 800g. 

19. A method of producing a mammal as described in claim 1 7 wherein said step of 
concentrating the more motile sperm collected from said male species of said 
mammal comprises the step of limiting said concentration of said sperm to less than 
about twice the starting concentration. 

25 20. A method of producing a mammal as described in claim 6 wherein said step of 
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establishing comprises the step of establishing an insemination specimen at a 
volume selected from a group consisting of: between about 30 and 150 ul, less than 
about 500 ul, about 230 ul, and about 100 ul. 

21 , A method of producing a manmial as described in claim 6 wherein said step of 

5 determining an estrous time for a female of a species of said mammal comprises the 

step of inducing estrus in said female of said species of said mammal. 

22, A method of producing a mammal as described in claim 21 wherein said step of 
inducing estrus in said female of said species of said mammal comprises the step of 
synchronously inducing estrus in a plurality of females of said species of said 

10 mammal. 

23, A method of producing a mammal as described hi claim 21 or 22 wherein said step 
of inducing estrus in said female of said species of said mammal comprises the 
steps of: 

a. subjecting said female of said species of said mammal to daily treatments of 
1 5 progestagen for about ten days; and 

b. subjecting said female of said species of said mammal to at least one 
treatments of cloprostenol about the tenth days of accompUshing said step 
of subjectmg said female of said species of said mammal to daily treatments 
of progestagen for about ten days. 

20 24. A method of producing a mammal as described in claim 6 and further comprising 
the step of initiating said step of altering a property of said insemination specimen 
to establish an artilBcial insemination sample at about said estrous time at about the 
tune determined for said female of said species of said mammal to be appropriately 
fertile. 

25 25, A method of producing a mammal as described in claim 24 wherein said step of 

mitiating said step of altering a property of said insemination specimen to estabhsh 
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an artificial insemination sample at about said estrous time at about the time 
determined for said female of said species of said mammal to be appropriately 
fertile comprises the step of initiating said step of altering a property of said 
insemination specimen within a time selected from a group consisting of: Avithin 
5 about twenty-four hours of said time determined for said female of said species of 

said mammal to be appropriately fertile, within about twenty-four hours of said 
time determined for said female of said species of said mammal to be appropriately 
fertile, within about twelve hours of said time determined for said female of said 
species of said mammal to be appropriately fertile, within about eight hours of said 
10 time determined for said female of said species of said mammal to be appropriately 

fertile, within about three hours of said time determined for said female of said 
species of said mammal to be appropriately fertile, and within about one hour of 
said time determined for said female of said species of said mammal to be 
appropriately fertile. 

A method of producing a mammal as described in claim 6 wherein said step of 
guiding said optical element and said catheter through said vagina of said female of 
said species of said mammal comprises the steps of: 

a. guiding said optical element and said catheter through a cervix of said 
female of said species of said mammal; 

b. guiding said optical element and said catheter through a lumen of said 
female of said species of said mammal; and 

c. guiding said optical element and said catheter through a uterine horn of said 
female of said species of said mammal, 

27. A method of producing a mammal as described in claim 26 wherein said step of 
25 guiding said optical element and said catheter through a cervix of said female of 

said species of said mammal comprises the step of manually guiding said optical 
element and said catheter through said cervix of said female of said species of said 
mammal, and wherein said step of guiding said optical element and said catheter 
through a Iximen of said female of said species of said mammal comprises the step 
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of manxially guiding said optical element and said catheter through said lumen of 
said female of said species of said mammal. 

28. A method of producing a mammal as described in claim 26 and further comprising 
the step of inserting an illunaination element in the vicinity of said optical element. 

5 29. A method of producing a mammal as described in claim 28 and further comprising 
the step of strobing said illumination element. 

30. A method of producing a mammal as described in claim 29 wherein said step of 
guiding said optical element and said catheter through a uterine horn of said female 
of said species of said mammal comprises the step of optically guiding said optical 

1 0 element and said catheter through a uterine horn of said female of said species of 

said mammal. 

31. A method of producing a manamal as described in claim 6 and fiarther comprising 
the step of determing a dominant follical within said female of said species of said 
mammal. 

15 32. A method of producing a mammal as described in claim 6 and further comprising 
the step of observing a preovulatory follicle of at least about 35 mm in size. 

33. A method of producmg a mammal as described in claim 6 wherein said step of 
positioning said catheter in the vicinity of said uterotubal jxmction within said 
female of said species of said mammal comprises the steps of: 

20 a. positioning said catheter within about three to five cm of said uterotubal 

junction; and then 
b. touching said catheter to said uterotubal junction. 

34. A method of producing a mammal as described in claim 6 and further comprising 
the step of introducing filtered air with said uterus of said female of said species of 
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said mammal. 



35. A method of producing a mammal as described in claim 34 and further comprising 
the step of evacuating air from said uterus of said female of said species of said 
mammal. 

5 36. A method of producing a mammal as described in claim 6 and further comprising 
the step of aspirating at least a portion of said artificial insemination sample 
extruded from said catheter to create an aspirated insemination sample. 

37. A method of producing a mammal comprising the steps of: 

a. collecting sperm cells from a male of a species of mammal; 
10 b. establishing an artificial insemination sample having a low nimiber of sperm 

compared to a natural insemination dosage for said mammal; 

c. placing said artificial insemination sample in a catheter; 

d. determining a time when a female of said species of said mammal is 
appropriately fertile; 

15 e, vaginally insertmg an optical element into said female of said species of said 

mammal; 

f, vaginally inserting said catheter into a female of said species of said 
mammal; 

g, guiding said optical element and said catheter through said vagina of said 
20 female of said species of said mammal; 

h. optically locating a uterotubal junction within said female of said species of 
said mammal; 

i. positioning said catheter in the vicinity of said uterotubal junction within 
said female of said species of said mammal; 

25 j. extruding at least a portion of said artificial insemination sample fix)m said 

catheter; 

k. depositingalownumberof sperm in the vicinity of said uterotubal junction 
within said female of said species of said mammal; 
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1. withdrawing said optical element and said catheter from said female of said 

species of said mammal; 
m. fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial 
5 insemiaation process; and 

n. producing an offspring mammal from said fertilized egg. 

38. A method of producing a mammal as described in claim 37 wherein said step of 
placing a low number of sperm in said catheter comprises the step of placing a 
number of sperm selected from a group consisting of: less than about ten million 

10 sperm, less than about five million sperm, less than about two milUon sperm, less 

than about one million sperm, less than about five hundred thousand sperm, and 
less than about one hundred thousand sperm. 

39. A method of producing a mammal as described in claim 38 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 

15 said mammal with success levels statistically comparable to a conventional uterine 

body artificial insemination process with success levels determined from a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
20 process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0,05, 
25 fertilizing an egg of said female of said species of said manamal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical p value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 



38 



02/28311 



PCTAJSOl/02304 



process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical P value greater than or equal to at least about 80%. 

A method of producing a mammal as described in claim 38 wherein said step of 
fertilizing an egg of said female of said species of said mammal with success levels 
statistically comparable to a conventional uterine body artificial insemination 
process comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels selected firom a group consisting of: at least about 
75% success rates, at least about 65% success rates, at least about 60% success 
rates, at least about 50% success rates, at least about 45% success rates, and at 
least about 90% of a conventional artificial insemination for that species, 

A method of producing a mammal as described in claim 40 wherein said step of 
fertilizing comprises the step of fertilizmg an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined firom a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0,05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical P value greater than or equal to at least about 80%. 
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A method of producing a mammal as described in claim 40 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 

A method of producing a mammal as described in claim 42 wherein said step of 
positioning said catheter in the vicinity of said uterotubal junction within said 
female of said species of said mammal comprises the step of inserting said catheter 
under a surface in the vicinity of said uterotubal junction within said female of said 
species of said mammal, wherein said step of extruding at least a portion of said 
artificial insemination sample from said catheter under said surface in the vicinity of 
said uterotubal junction within said female of said species of said mammal 
comprises the step of extruding at least a portion of said artificial insemination 
sample from said catheter under said surface in the vicinity of said uterotubal 
junction within said female of said species of said mammal, and wherein said step 
of depositing at least a portion of said aspirated insemination sample in the vicinity 
of said uterotubal jimction within said female of said species of said mammal within 
said female of said species of said mammal comprises the step of depositing at least 
a portion of said artificial insemination sample under said surface in the vicinity of 
said uterotubal junction within said female of said species of said manmial within 
said female of said species of said mammal. 

A method of producing a mammal as described in claim 42 wherein said step of 
establishing an insemination specimen at said hysteroscopic insemination 
compatible volume utilizing said desirable spenn for insemination and utilizing 
hysteroscopic compatible media in said insemination specimen comprises the step 
of establishing an artificial insemination sample utilizing fresh sperm. 

A method of producing a manamal as described in claim 40 and fiirther comprising 
the step of selecting, from the sperm cells collected, those more likely to achieve 
insemination. 
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46. A method of producing a mammal as described in claim 45 wherein said step of 
selecting desirable sperm for insemination comprises the step of concentrating the 
more motile sperm collected from said male species of said mammal. 

47. A method of producing a mammal as described in claim 46 wherein said step of 
5 concentrating the more motile sperm collected from said male species of said 

mammal comprises the step of centrifuging said sperm through a PercoU gradient. 

48. A method of producing a manmial as described in claim 47 wherein said step of 
centrifuging said sperm through a Percoll gradient comprises the step of utilizing a 
90:45% Percoll gradient. 

10 49. A method of producing a mammal as described in claim 46 wherein said step of 
concentrating the more motile sperm collected from said male species of said 
mammal comprises the step of limiting said concentration of said sperm to less than 
about twice the starting concentration. 

50. A method of producing a mammal as described in claim 40 wherein said step of 
1 5 collecting sperm cells from a male of a species of mammal comprises the step of 

collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 

51. A method of producing a mammal as described in claim 42 wherein said step of 
establishing comprises the step of establishing an insemination specimen at a 

20 volimie selected from a group consisting of: between about 30 and 150 ul, less than 

about 500 ul, about 230 ul, and about 100 ul. 

52. A method of producing a mammal as described in claim 40 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting epididymal sperm cells from a male of a species of mammal. 



41 



wo 02/28311 



PCT/USOl/02304 



53. A method of producing a mammal as described in claim 42 wherein said step of 
establishing an artificial insemination sample having a low number of sperm 
compared to a natural insemination dosage for said mammal comprises the step of 
establishing an artificial insemination sample utilizing hysteroscopic compatible 

5 media. 

54. A method of producing a mammal as described in claim 53 wherein said step of 
establishing an artificial insemination sample utilizing hysteroscopic compatible 
media comprises the step of utilizing a skim milk medium. 

55. A method of producing a mammal as described in claim 53 wherein said step of 
1 0 establishing an artificial insemination sample utilizing hysteroscopic compatible 

media comprises the step of utilizing a medium selected from a group consisting of 
a TALP medium, a HEPES-buffered Tyrode's medium, and an androhep mediiun. 

56. A method of producing a mammal as described in claim 53 wherein said step of 
establishing an artificial insemination sample utilizing hysteroscopic compatible 

1 5 media comprises the step of utilizing a media having a catheter coordinated 

viscosity. 

57. A method of producing a mammal as described in claim 40 and fijrfher comprising 
the step of aspirating at least a portion of said artificial insemination sample 
extruded fi:om said catheter to create an aspirated insemination sample. 

20 58. A method of producing amammal as described in claim 40, 97, 134, 147, 155, 

180, 194, 212, 225 and fiarther comprismg the step of sorting said sperm cells by a 
sex characteristic, and wherein said step of establishing an artificial insemination 
sample having a low number of sperm compared to a natural insemination dosage 
for said mammal comprises the step of establishing a sex-selected artificial 

25 insemination sample having a low number of sperm compared to a natural 

insemination dosage for said mammal. 
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59. A method of producing a mammal as described in claim 58 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 

5 60. A method of producing a mammal as described in claim 58 and fijrther comprising 
the step of freezing said sperm cells. 

61 . A method of producing a mammal as described in claim 60 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 

10 consisting of: bovids, equids, or swine. 

62. A method of producing a mammal as described in claim 40, 97, 134, 147, 155, 
180, 194, 212, 225 and fiirther comprising the step of freezing said sperm cells, 

63. A method of producing a mammal as described in claim 62 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 

15 collecting sperm cells from a male of a species of a mammal selected from a group 

consisting of: bovids, equids, or swine. 

64. A method of producing a mammal as described in claim 40, 294, 235, 225, 212, 
204, 194, 180, 155, 147, 134 wherein said step of depositing at least a portion of 
said aspirated insemination sample in the vicinity of said uterotubal junction within 

20 said female of said species of said mammal comprises the step of depositing at least 

a portion of said aspirated insemination sample within crypts of said uterotubal 
junction within said female of said species of said mammal. 

65. A method of producing a mammal as described in claim 40, 294, 235, 225, 212, 
204, 194, 180, 155, 147, 134 and fiirther comprismg the step of faciUtating the 

25 adherance of said sperm to a surface in the vicinity of said uterotubal junction 
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within said female of said species of said mammal. 

66. A method of producing a mammal as described in claim 65 wherein said step of 
facilitating the adherance of said sperm to a surface in the vicinity of said 
uterotubal junction within said female of said species of said mammal comprises the 

5 step of creating a froth from at least a portion of said artificial insemination sample. 

67. A method of producing a mammal as described in claim 40, 294, 235, 225, 212, 
204, 194, 180, 155, 147, 134 and further comprising the step of creating a froth 
from at least a portion of said artificial insemination sample. 

68. A method of producing a mammal as described in claim 40, 294, 235, 225, 212, 
10 204, 194, 180, 155, 147, 134, 97 wherein said step of establishing an insemination 

specimen at said hysteroscopic insemination compatible voliime utilizing said 
desirable sperm for insemination and utilizing hysteroscopic compatible media in 
said insemination specimen comprises the step of diluting said sperm cells. 

69. A method of producing a mammal as described in claim 68 wherein said step of 
15 dilutmg said sperm cells comprises the step of diluting said sperm cells selected 

from a group consisting of: to no more than a 2: 1 ratio, to no more than a 5 : 1 
ratio, to no more than a 10:1 ratio, diluting with a skim milk medium, diluting with 
a TALP medium, diluting with a HEPES-buffered Tyrode's medium, and diluting 
with an Androhep medium. 

20 70. A method of producing a mammal as described in claim 69 wherein said step of 
establishing an insemination specimen at said hysteroscopic insemination 
compatible volimie utilizing said desirable sperm for insemination and utilizing 
hysteroscopic compatible media in said insemination specimen fiirther comprises 
the step of coolii^ said insemination specimen at about room temperature. 

25 71. A method of producing a mammal as described in claim 40, 294, 235, 225, 212, 
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204, 194, 180, 155, 147, 134, 97 and further comprising the step of selecting, from 
the sperm cells collected, those more likely to achieve insemination, 

72. A method of producing a mammal as described in claim 71 wherein said step of 
selecting desirable sperm for insemination comprises the step of concentrating the 

5 more motile spenn collected from said male species of said mammal. 

73. A method of producing a mammal as described in claim 72 wherein said step of 
concentrating the more motile sperm collected from said male species of said 
mammal comprises the step of centriftiging said sperm through a Percoll gradient. 

74. A method of producing a mammal as described in claim 73 wherein said step of 
10 centrifuging said sperm through a Percoll gradient comprises the step of utilizing a 

90:45% Percoll gmdient. 

75. A method of producing a mammal as described in claim 72, 74 wherein said step of 
centrifiiging said sperm through a Percoll gradient further comprises the steps of: 

a. centrifuging said sperm through said Percoll gradient for about five minutes 
15 at about 200g; and 

b. centrifuging said sperm through said Percoll gradient for about ten minutes 
at about 800g. 

76. A method of producing a mammal as described in claim 72 wherem said step of 
concentrating the more motile sperm collected from said male species of said 

20 mammal comprises the step of limiting said concentration of said sperm to less than 

about twice the starting concentration. 

77. A method of producing a mammal as described in claim 72 wherein said step of 
establishing comprises the step of establishing an insemination specimen at a 
volume selected from a group consisting of; between about 30 and 150 id, less than 

25 about 500 ul, about 230 ul, and about 1 00 ul. 
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78. A method of producing a mammal as described in claim 40, 294, 235, 225, 2i2, 
204, 194, 180, 155, 147, 134, 97 wherein said step of determining an estrous time 
for a female of a species of said mammal comprises the step of inducing estrous in 
said female of said species of said mammal. 

5 . 79. A method of producing a mammal as described in claim 78 wherein said step of 

inducing estrous in said female of said species of said mammal comprises the steps 
of: 

a. subjecting said female of said species of said mammal to daily treatments of 
progestagen for about ten days; and 
10 b. subjecting said female of said species of said mammal to at least one 

treatments of cloprostenol about the tenth days of accomplishing said step 
of subjecting said female of said species of said mammal to daily treatments 
of progestagen for about ten days. 

80. A method of producing a mammal as described in claim 40, 294, 235, 225, 212, 
15 204, 194, 180, 155, 147, 134, 97 and further comprising the step of initiating said 

step of altering a property of said insemination specimen to establish an artificial 
insemination sample at about said estrous time at about the time determined for 
said female of said species of said mammal to be appropriately fertile. 

81 . A method of producing a mammal as described in claim 80 wherein said step 
20 ofinitiating said step of altering a property of said insemination specimen to 

establish an artificial insemination sample at about said estrous time at about the 
time determined for said female of said species of said mammal to be appropriately 
fertile comprises the step ofinitiating said step of altering a property of said 
insemination specimen within a time selected Scorn a group consisting of: within 
25 about twenty-four hours of said time determined for said female of said species of 

said mammal to be appropriately fertile, within about twenty-four hours of said 
time determined for said female of said species of said mammal to be appropriately 
fertile, within about twelve hours of said time determined for said female of said 



46 



wo 02/28311 



PCT/USOl/02304 



species of said mammal to be appropriately fertile, within about eight hours of said 
time determined for said female of said species of said mammal to be appropriately 
fertile, within about three hours of said time determined for said female of said 
species of said mammal to be appropriately fertile, and within about one hour of 
5 said time determined for said female of said species of said mammal to be 

appropriately fertile, 

82. A method of producing a mammal as described in claim 40, 294, 235, 225, 212, 
204, 194, 180, 155, 147, 134, 97 wherein said step of guidmg said optical element 
and said catheter through said vagina of said female of said species of said marmnal 

10 comprises the steps of: 

a, guiding said optical element and said catheter through a cervix of said 
female of said species of said mammal; 

b. guiding said optical element and said catheter through a lumen of said 
female of said species of said mammal; and 

15 c. guiding said optical element and said catheter through a uterine horn of said 

female of said species of said mammal, 

83. A method of producing a mammal as described in claim 82 wherein said step of 
guiding said optical element and said catheter through a cervix of said female of 
said species of said mammal comprises the step of manually guiding said optical 

20 element and said catheter through said cervix of said female of said species of said 

mammal, and wherein said step of guiding said optical element and said catheter 
through a lumen of said female of said species of said mammal comprises the step 
of manually guiding said optical element and said catheter through said lumen of 
said female of said species of said mammal. 

25 84. A method of producing a mammal as described in claim 82 and further comprising 
the step of inserting an illumination element in the vicinity of said optical element 

85. A method of producing a mammal as described in claim 84 and ftirfher comprising 
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the step of strobing said illumination element. 



86. A method of producing a mammal as described in claim 85 wherein said step of 

guiding said optical element and said catheter through a uterine horn of said female 
of said species of said mammal comprises the step of optically guidmg said optical 
5 element and said catheter through a uterine hom of said female of said species of 

said mammal. 



87. A method of producing a mammal as described in clahn 40, 294, 235, 225, 212, 
204, 194, 180, 155, 147, 134, 97 and further comprisuig the step of determing a 
dominant foUical within said female of said species of said mammal. 

10 88. A method of producing a mammal as described in claim 40, 294, 235, 225, 212, 
204, 194, 180, 155, 147, 134, 97 and further comprising the step of observing a 
preovulatory follicle of at least about 35 mm in size. 

89. A method of producing a mammal as described in claim 40, 294, 235, 225, 212, 
204, 194, 180, 155, 147, 134, 97 wherein said step of positioning said catheter in 
15 the vicinity of said uterotubal junction within said female of said species of said 

mammal comprises the steps of: 

a, positioning said catheter within about three to five cm of said uterotubal 
junction; and then 

b. touching said catheter to said uterotubal jxmction. 

20 90. A method of producing a mammal as described in claim 40, 294, 235, 225, 212, 
204, 194, 180, 155, 147, 134, 97 and further comprising the step of introducing 
filtered air with said uterus of said female of said species of said mammal. 

91 . A method of producing a mammal as described in claim 90 and further comprising 
the step of evacuating air firom said uterus of said female of said species of said 
25 mammal. 
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92. A method of producing a mammal as described in claim 40, 294, 235, 225, 212, 
204, 194, 180, 155, 147, 134, 97 and further comprising the step of aspirating at 
least a portion of said artificial insemination sample extruded &om said catheter to 
create an aspirated insemination sample. 

5 93. A method of producing a mammal comprising the steps of: 

a. collecting sperm cells firom a male of a species of mammal; 

b. establishing an artificial insemination sample utilizing at least some of said 
sperm cells; 

c. placing said artificial insemination sample in a catheter; 

10 d. determining a time when a female of said species of said mammal is 

appropriately fertile; 

e. vaginally inserting an optical element into said female of said species of said 
mammal; 

f. vaginally inserting said catheter into a female of said species of said 
15 mammal; 

g. guiding said optical element and said catheter through said vagina of said 
female of said species of said mammal; 

h. optically locating a uterotubal junction within said female of said species of 
said manmial; 

20 i. insertingsaidcatheterunderasurfeceinthe vicinity of said uterotubal 

junction within said female of said species of said mammal; 
j . extruding at least a portion of said artificial insemination sample fi-om said 
catheter under said surface in the vicinity of said uterotubal junction within 
said female of said species of said mammal; 

25 k. depositing at least a portion of said artificial insemination sample imder said 

surface m the vicinity of said uterotubal junction within said female of said 
species of said manmial within said female of said species of said mammal; 
1. withdrawing said optical element and said catheter firom said female of said 
species of said mammal; 

30 m. fertilizing an egg of said female of said species of said mammal; and 
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n. producing an offspring mammal from said fertilized egg. 

94. A method of producing a manmial as described in claim 93 wherein said step of 
placing said artificial insemination sample in a catheter comprises the step of 
placing a low number of sperm in said catheter, 

A method of producing a mammal as described in claim 94 wherein said step of 
placing a low number of sperm in said catheter comprises the step of placing a 
number of sperm selected from a group consisting of: less than about ten million 
sperm, less than about five million sperm, less than about two million sperm, less 
than about one million sperm, less than about five hundred thousand sperm, and 
less than about one himdred thousand sperm. 

96. A method of producing a mammal as described in claim 95 wherein said step of 

fertilizing an egg of said female of said species of said mammal with success levels 
statistically comparable to a conventional uterine body artificial insemination 
process comprises the step of fertilizing an egg of said female of said species of 
1 5 said mammal with success levels selected from a group consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
20 levels statistically comparable to a conventional uterine body artificial insemination 

process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

fertilizmg an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
25 process with a statistical p value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
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and a statistical P value greater than or equal to at least about 80%. 



A method of producing a mammal as described in claim 95 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels selected from a group 
consisting of: at least about 75% success rates, at least about 65% success rates, at 
least about 60% success rates, at least about 50% success rates, at least about 45% 
success rates, and at least about 90% of a conventional artificial insemination for 
that species. 

A method of producing a mammal as described in claim 97 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined from a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said maixrmal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical p value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical P value greater than or equal to at least about 80%. 
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99. A method of producing a mammal as described in claim 97 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 

5 1 00. A method of producing a manmial as described in claim 93 and fijrther comprising 
the step of selecting, firom the sperm cells collected, those more likely to achieve 
insemination. 

101. A method of producing a mammal as described in claim 1 00 wherein said step of 
selecting desirable sperm for insemination comprises the step of concentrating the 

1 0 more motile sperm collected from said male species of said mammal. 

102. A method of producing a mammal as described in claim 101 wherein said step of 
concentrating the more motile sperm collected from said male species of said 
mammal comprises the step of centrifiiging said sperm through a Percoll gradient. 

103. A method of producing a mammal as described in claim 102 wherein said step of 

1 5 centrifiiging said sperm through a Percoll gradient comprises the step of utilizing a 

90:45% Percoll gradient 

104. A method of producing a maromal as described in claim 101 wherein said step of 
concentrating the more motile sperm collected from said male species of said 
mammal comprises the step of limiting said concentration of said sperm to less than 

20 about twice the starting concentration. 

1 05. A method of producing a mammal as described in claim 93 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 
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106. A method of producing a mammal as described in claim 93 wherein said step of 
establishing comprises the step of establishing an insemination specimen at a 
volmne selected from a group consisting of: between about 30 and 150 ul, less than 
about 500 ul, about 230 ul, and about 100 ul. 

107. A method of producing a mammal as described in claim 93 wherem said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting epididymal sperm ceUs from a male of a species of mammal. 

108. A method of producing a mammal as described in claim 93 wherein said step of 
inserting said catheter under a surface in the vicinity of said uterotubal junction 
within said female of said species of said mammal comprises the step of piercing an 
endomitrium surface of a uterus within said female of said species of said mammal. 

109. A method of producing a mammal as described in claim 108 wherein said step of 
inserting said catheter mder a surface in the vicinity of said uterotubal junction 
within said female of said species of said mammal further comprises the step of 
avoiding piercing a vascularized portion of said uterus of said female of said 
species of said mammal. 

110. A method of producing a mammal as described in claim 93 wherein said step of 
piercing an endomitrixmi surface within a uterus of said female of said species of 
said mammal comprises the step of utihzing said catheter. 

111. A method of producing a mammal as described in claim 110 and ftirther comprising 
the step of controlling the depth to which said catether pierces said endomitrixmi 
surface of said uterus within said female of said species of said mammal. 

112. A method of producing a mammal as described in claim 111 wherein said step of 
controlling the depth to which said catether pierces said endomitrium surface of 
said uterus within said female of said q)ecies of said mammal comprises the step of 



53 



wo 02/28311 



PCT/USOl/02304 



Utilizing said catheter, 

113. An insemination containment element comprising: 

a. a cellular base surface; 

b. a cellular cover surface adjacent to said cellular base surface; 

5 c. a substantially enshrouded volume between said cellular base surface and 

said cellular cover surface; 

d. sperm cells from a male of a species of mammal located within said 
substantially enshrouded volume; and 

e. a sperm emission element adjacent said substantially enshrouded volume 
1 0 and througji which said sperm cells can pass. 

114. An insemination containment element as described in claim 113 wherein said sperm 
cells from a male of a species of mammal located within said substantially 
enshrouded volume comprise a low number of sperm cells as compared to a the 
number of sperm cells typically found in a natural insemination. 

15 115. An insemination containment element as described in claim 114 wherein said low 
number of sperm cells as compared to a the mmiber of sperm cells typically found 
in a natural insemination comprises a number of sperm cells selected from a group 
consisting of: less than about ten million sperm, less than about five million sperm, 
less than about two million sperm, less than about one million sperm, less than 

20 about five hundred thousand sperm, and less than about one hundred thoxisand 

sperm. 

116. An insemination containment element as described in claim 115 wherein said sperm 
cells comprise sperm cells from a male of a species of a mammal selected from a 
group consisting of: bovids, equids, or swine. 

25 1 17. An insemination containment element as described in claim 113 wherein said sperm 
cells from a male of a species of mammal located within said substantially 
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enshrouded volmne comprise sperm cells selected from sperm cells collected which 
are more likely to achieve insemination. 

118. An insemination containment element as described in claim 117 wherein said sperm 
cells selected from sperm cells collected which are more likely to achieve 
insemination comprise sperm cells selected to be the more motile sperm collected 
from said male species of said mammal. 

\ 

119. An insemination containment element as described in claim 113 wherein said sperm 
cells from a male of a species of mammal located within said substantially 
enshrouded volume comprise fresh sperm cells. 

120. An insemination containment element as described in claim 113 wherein said sperm 
cells from a male of a species of mammal located within said substantially 
enshrouded volume has an inseminate volume and wherein said inseminate volume 
comprises a volume selected from a group consisting of: between about 30 and 150 
ul, less than about 500 ul, about 230 ul, and about 100 ul. 

121. An insemination containment element as described in claim 113 wherein said sperm 
cells from a male of a species of manamal located within said substantially 
enshrouded volume comprise epididymal sperm cells from a male of a species of 
mammal. 

1 22. An insemination containment element as described in claim 115 wherein said sperm 
cells from a male of a species of mammal located within said substantially 
enshrouded volume comprise sex-selected sperm cells from a male of a species of 
mammal. 

123. An insemination containment element as described in claim 122 wherein said sex- 
selected sperm cells from a male of a species of mammal comprise sperm cells from 
a male of a species of a mammal selected from a group consisting of: bovids, 
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equids, or swine, 

124. An insemination containment element as described in claim 115 wherein said 
substantially enshrouded volume between said cellular base surface and said 
cellular cover surfaceis located in the vicinity of a uterotubal junction within a 
female of said species of said mammal. 

125. An insemination containment element as described in claim 124 wherein said 
cellular cover surface adjacent to said cellular base surface comprises an 
endomitrium surface of a uterus within said female of said species of said mammal. 

126. An insemination containment element as described in claim 125 wherein said 
cellular base surfacecomprises a vascularized portion of said uterus of said female 
of said species of said mammal. 

127. An insemination containment element as described in claim 115 wherein said sperm 
emission element adjacent said substantially enshrouded volume and through which 
said sperm cells can pass comprises a breach in said endomitriimi surface of said 
uterus within said female of said species of said mammal. 

128. An insemination catheter comprising: 

a. a guide element; 

b. a reservoir element responsive to said guide element; 

c. an extrusion element to which said reservoir element is responsive; and 

d. a cellular piercing tip positioned in front of said reservoir element. 

129. An insemination catheter as described in claim 128 and further comprising a pierce 
depth control element positioned in the vicinity of said cellular piercing tip. 

130. A method of producing a mammal comprising the steps of: 

a collecting sperm cells from a male of a species of mammal; 



56 



wo 02/28311 



PCTAJSOl/02304 



b. selecting, from tihie sperm cells collected, those more likely to achieve 
insemination; 

c. establishing an artificial insemination sample using said desirable sperm for 
insemination; 

5 d. placing said artificial msemination sample in a catheter; 

e, determining a time when a female of said species of said mammal is 
appropriately fertile; 

f . vaginally inserting an optical element into said female of said species of said 
mammal; 

10 g. vaginally inserting said catheter into a female of said species of said 

mammal; 

h. guidmg said optical element and said catheter through said yagina of said 
female of said species of said mammal; 

i. optically locating a uterotubal junction within said female of said species of 
15 said mammal; 

j . positiomng said catiieter in the vicinity of said uterotubal junction within 

said female of said species of said mammal; 
k. extruding at least a portion of said artificial insemination sample from said 
catheter under a surface in the vicinity of said uterotubal junction within 
20 said female of said species of said manmial; 

1. depositing at least a portion of said artificial insemination sample in the 

vicinity of said uterotubal junction within said female of said species of said 
mammal within said female of said species of said manunal; 
m. withdrawing said optical element and said catheter from said female of said 
25 species of said mammal; 

n. fertilizing an egg of said female of said species of said mammal; and 
o. producing an oflfepring mammal from said fertilized egg. 

131. A method of producmg amammal as described in claim 130 wherein said step of 
placing said artificial insemination sample in a catheter comprises the step of 
3 0 placing a low nxmiber of sperm in said catheter. 
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132. A method of producing a mammal as described in claim 131 A?\iierein said step of 
placing a low number of sperm in said catheter comprises the step of placing a 
nxunber of sperm selected from a group consisting of: less than about ten million 
sperm, less than about five million sperm, less than about two million sperm, less 

5 than about one million sperm, less than about five hundred thousand sperm, and 

less than about one hundred thousand sperm. 

133. A method of producing a mammal as described in claim 1 32 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 

10 body artificial insemination process with success levels determined from a group 

consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 
1 5 fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
20 levels statistically comparable to a conventional uterine body artificial insemination 

process with a statistical P value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
25 and a statistical |3 value greater than or equal to at least about 80%, 

134. A method of producing a mammal as described in claim 132 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels selected from a group 
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consisting of: at least about 75% success rates, at least about 65% success rates, at 
least about 60% success rates, at least about 50% success rates, at least about 45% 
success rates, and at least about 90% of a conventional artificial insemination for 
that species. 

5 135, A method of producing a mammal as described in claim 134 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined fi'om a group 
consisting of: 

1 0 fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said manmal with success 
levels statistically comparable to a conventional uterine body artificial insemination 

1 5 process using a 500 million equine sperm sample with a statistical P value greater 

than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical p value greater than or equal to at least about 80%, 

20 fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical p value greater than or equal to at least about 80%. 

136. A method of producing a mammal as described in claim 134 wherein said step of 
25 collecting sperm cells from a male of a species of manmial comprises the step of 

collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 

137. A method of producing a mammal as described in claim 1 34 wherein said step of 
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selecting desirable sperm for insemination comprises the step of concentrating the 
more motile sperm collected from said male species of said mammal. 

138. A method of producing a mammal as described in claim 137 wherein said step of 
concentrating the more motile sperm collected from said male species of said 

5 mammal comprises the step of centrifuging said sperm through a PercoU gradient. 

139. A method of producing a mammal as described in claim 138 wherein said step of 
centrifuging said sperm through a PercoU gradient comprises the step of utilizing a 
90:45% PercoU gradient. 

140. A method of producmg a mammal as described in claim 137, 139 wherein said step 
10 of centrifuging said sperm through a PercoU gradient further comprises the steps 

of: 

a. centrifuging said sperm through said Percoll gradient for about five minutes 
at about 200g; and 

b. centrifuging said sperm through said PercoU gradient for about ten minutes 
15 at about 800g. 

141 . A method of producing a mammal as described in claim 137 wherein said step of 
concentrating the more motile sperm collected from said male species of said 
mammal comprises the step of limiting said concentration of said sperm to less than 
about twice the starting concentration. 

20 142. A method of producing a mammal as described in claim 137 wherein said step of 
establishing comprises the step of establishing an insemination specimen at a 
volume selected from a group consisting of: between about 30 and 150 ul, less than 
about 500 ul, about 230 ul, and about 100 ul. 

143. A method of producing a mammal comprising the steps of: 
25 a. coUecting sperm cells from a male of a species of mammal; 
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b. establishing an artificial insemination sample utilizing fresh spemi; 

c. placing said artificial insemination sample in a catheter; 

d. determining a time when a female of said species of said mammal is 
appropriately fertile; 

5 e. vaginally inserting an optical element into said female of said species of said 

mammal; 

f. vaginally inserting said catheter into a female of said species of said 
mammal; 

g. guiding said optical element and said catheter through said vagina of said 
1 0 female of said species of said mammal; 

h. optically locating a uterotubal junction within said female of said species of 
said mammal; 

i. positioning said catheter in the vicinity of said uterotubal junction within 
said female of said species of said mammal; 

15 j . extruding at least a portion of said artificial insemination sample fix>m said 

catheter; 

k. depositing at least a portion of said artificial insemination sample in the 

vicinity of said uterotubal junction within said female of said species of said 
mammal; 

20 1. withdrawing said optical element and said catheter from said female of said 

species of said mammal; 
m. fertilizing an egg of said female of said species of said mammal; and 
n. producing an offspring mammal from said fertilized egg, 

144, A method of producing a mammal as described in claim 143 wherein said step of 
25 placing said artificial insemination sample in a catheter comprises the step of 

placing a low number of sperm in said catheter. 

145, A method of producing a mammal as described in claim 144 wherein said step of 
placing a low number of sperm in said catheter comprises the step of placing a 
number of sperm selected from a group consisting of: less than about ten million 
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sperm, less than about five million sperm, less than about two million sperm, less 
than about one million sperm, less than about five hundred thousand sperm, and 
less than about one hundred thousand sperm. 

146. A method of producing a mammal as described in claim 145 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined from a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said manamal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical p value greater than or equal to at least about 80%. 

147. A method of producing a mammal as described in claim 145 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels selected &om a group 
consisting of: at least about 75% success rates, at least about 65% success mtes, at 
least about 60% success rates, at least about 50% success rates, at least about 45% 
success rates, and at least about 90% of a conventional artificial insemination for 
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that species. 

148. A method of producing a mammal as described in claim 147 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said manamal with success levels statistically comparable to a conventional uterine 

5 body artificial insemination process with success levels detennined from a group 

consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 
10 fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
15 levels statistically comparable to a conventional uterine body artificial insemination 

process with a statistical P value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
20 and a statistical p value greater than or equal to at least about 80%. 

149. A method of producmg a mammal as described in claim 147 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 

25 150. A method of producing a mammal as described in claim 143 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting epididymal sperm cells from a male of a species of mammal. 
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151. A method of producing a mammal comprising the steps of: 

a. collecting sperm cells from a male of a species of manmial; 

b. establishing an artificial insemination sample utilizing hysteroscopic 
compatible media; 

5 c. placing said artificial insemination sample in a catheter; 

d. determining a time when a female of said species of said mammal is 
appropriately fertile; 

e. vaginally inserting an optical element into said female of said species of said 
mammal; 

10 f. vaginally inserting said catheter into a female of said species of said 

mammal; 

g. gxiiding said optical element and said catheter through said vagina of said 
female of said species of said mammal; 

h. optically locating a uterotubal junction within said female of said species of 
15 said mammal; 

i. positioning said catheter in the vicinity of said uterotubal junction within 
said female of said species of said mammal; 

j . extruding at least a portion of said artificial insemination sample from said 
catheter; 

20 k. depositing at least a portion of said artificial insemination sample in the 

vicinity of said uterotubal junction within said female of said species of said 
mammal; 

1. withdrawing said optical element and said catheter &om said female of said 
species of said mammal; 
25 m. fertilizing an egg of said female of said species of said mammal; and 

n. producing an offspring mammal from said fertilized egg. 

152. A method of producing a mammal as described in claim 151 wherein said step of 
placing said artificial insemination sample in a catheter comprises the step of 
placing a low number of sperm in said catheter. 
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153. A method of producing a mammal as described in claim 152 wherein said step of 
placing a low nxmiber of sperm in said catheter comprises the step of placing a 
number of sperm selected from a group consisting of: less than about ten million 
sperm, less than about five million sperm, less than about two million sperm, less 

5 than aboxrt one million sperm, less than about five hxmdred thousand sperm, and 

less than about one hundred thousand sperm. 

1 54. A method of producing a mammal as described in claim 153 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said manmaal with success levels statistically comparable to a conventional uterine 

10 body artificial insemination process with success levels determined firom a group 

consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 
15 fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 miUion equine sperm sample with a statistical P value greater 
than or eqxxal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
20 levels statistically comparable to a conventional uterine body artificial insemination 

process with a statistical p value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
25 and a statistical P value greater than or equal to at least about 80%. 

155. A method of producing a mammal as described in claim 153 wherein said step of 
fertilizing comprises the step of fertiUzing an egg of said female of said species of 
said manamal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels selected firom a group 
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consisting of: at least about 75% success rates, at least about 65% success rates, at 
least about 60% success rates, at least about 50% success rates, at least about 45% 
success rates, and at least about 90% of a conventional artificial insemination for 
that species. 

5 156. A method of producing a mammal as described in claim 155 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined from a group 
consisting of: 

1 0 fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 

1 5 process using a 500 million equine sperm sample with a statistical P value greater 

than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical p value greater than or equal to at least about 80%, 

20 fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical P value greater than or equal to at least about 80%. 

1 57, A method of producing a mammal as described in claim 1 55 wherein said step of 
25 collecting sperm cells from a male of a species of mammal comprises the step of 

collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 

158, A method of producing a mammal as described in claim 151 wherein said step of 
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establishing an artificial insemination sample utilizing hysteroscopic compatible 
media comprises the step of utilizing a skim milk mediimi. 

159. A method of producing a mammal as described in claim 151 wherein said step of 
establishing an artificial insemination sample utilizing hysteroscopic compatible 
5 media comprises the step of utilizing a medium selected fi:om a group consisting of 

a TALP medium, a HEPES-buffered Tyrode's medium, and an androhep medium. 



1 60. A method of producing a mammal as described in claim 151 wherein said step of 
establishing an artificial insemination sample utilizing hysteroscopic compatible 
media comprises the step of utiUzing a media having a catheter coordinated 

10 viscosity. 

161. A method of producing a mammal as described in claim 1 60 wherein said step of 
utilizing a media having a catheter coordinated viscosity comprises the step of 
utilizing a media which creates an artificial insemination sample having a viscosity 
of greater than about that of the blood of said mammal. 



15 162. A method of producing a mammal as described in claim 161 wherein said step of 
utilizing a media having a catheter coordinated viscosity fiirther comprises the step 
of utilizing a media \^diich creates an artificial insemination sample having a 
viscosity of greater than about that of a saline solution. 



163. A method of producing a mammal as described in claim 161 wherein said step of 
20 utilizing a media having a catheter coordinated viscosity comprises the step of 

utilizing a media selected fi:om a group consisting of: a media having a viscosity of 
greater than about lOOcp, a media having a viscosity of greater than about 300cp, a 
media having a viscosity of greater than about lOOOcp, a media having a viscosity 
of greater than about SOOOcp, and a media having a viscosity of greater than about 
25 6000cp, each at about the mammal's average body tempemture. 
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164. A hysteroscopic insemination sample comprising: 

a. a reservoir element; 

b. a catheter system to which said reservoir element is responsive; 

c. a plurality of sperm cells contained within said reservoir element; and 

5 d. hysterscopic compatible media contained within said reservoir element and 

to which said sperm cells are responsive. 

1 65. An insemination containment element as described in claim 1 64 wherein said 
plurality of sperm cells contained vwthin said reservoir element comprise a low 
number of sperm cells as compared to a the number of sperm cells typically found 

10 in a natural insemination. 

1 66. An insemination containment element as described in claim 165 wherein said low 
nimiber of sperm cells as compared to a the number of sperm cells typically found 
in a natural insemination comprises a number of sperm cells selected from a group 
consisting of: less than about ten million sperm, less than about five million sperm, 

1 5 less than about two million sperm, less than about one million sperm, less than 

about five hundred thousand sperm, and less than about one himdred thousand 
sperm. 

1 67. An insemination containment element as described in claim 1 66 wherein said sperm 
cells comprise sperm cells from a male of a species of a mammal selected from a 

20 group consisting of: bovids, equids, or swine. 

168. An insemination containment element as described in claim 166 v^erein said 
plurality of sperm cells contained within said reservoir element comprise sex- 
selected sperm cells from a male of a species of mammal. 

169. An insemination containment element as described in claim 168 wherein said sex- 
25 selected sperm cells from a male of a species of mammal comprise sperm cells from 

a male of a species of a mammal selected from a group consisting of: bovids, 
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equids, or swine. 



1 70. A hy steroscopic insemmation sample as described in claim 1 64 wherein said 
hysterscopic compatible media contained within said reservoir element and to 
which said sperm cells are responsive comprises a skim milk medium. 



5 171. A hy steroscopic insemination sample as described in claim 1 64 wherem said 
hysterscopic compatible media contained within said reservoir element and to 
which said sperm cells are responsive comprises a medixmi selected from a group 
consisting of a TALP medium, a HEPES-buflfered Tyrode*s medium, and an 
androhep medium. 

10 1 72. A hy steroscopic insemination sample as described in claim 1 64 wherein said 
hysterscopic compatible media contained within said reservoir element and to 
which said sperm cells are responsive comprises a catheter coordinated viscosity 
media. 



173. A hy steroscopic insemination sample as described in claim 172 wherein said 

15 catheter coordinated viscosity media comprises a media which creates an artificial 

insemination sample having a viscosity of greater than about that of the blood of 
said mammal. 

174. A hysteroscopic insemination sample as described in claim 173 wherein said 
catheter coordinated viscosity media further comprises a media which creates an 

20 artificial insemination sample having a viscosity of greater than about that of a 

saline solution. 



175. A hysteroscopic insemination sample as described in claim 172 wherein said 
catheter coordinated viscosity media further comprises a media selected from a 
group consisting of: : a media having a viscosity of greater than about lOOcp, a 
25 media having a viscosity of greater than about 300cp, a media having a viscosity of 
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greater than about lOOOcp, a media having a viscosity of greater than about 
3000cp, and a media having a viscosity of greater than about 6000cp, each at about 
the mammal's average body temperature. 

1 76. A method of producing a mammal comprising the steps of: 
5 a, collecting sperm cells from a male of a species of mammal; 

b. determining a hysteroscopic msemination compatible volume for artificial 
insemination; 

c. establishing an artificial insemination sample at said hysteroscopic 
insemination compatible volume; 

10 d. placing said artificial insemination sample in a catheter; 

e. determining a time when a female of said species of said mammal is 
appropriately fertile; 

f vaginally inserting an optical element into said female of said species of said 
mammal; 

15 g. vaginally inserting said catheter into a female of said species of said 

mammal; 

h. guiding said optical element and said catheter through said vagina of said 
female of said species of said mammal; 

i, optically locating a uterotubal jxmction within said female of said species of 
20 said mammal; 

j , positioning said catheter in the vicinity of said uterotubal junction within 

said female of said species of said mammal; 
k. extruding at least a portion of said artificial insemination sample from said 

catheter; 

25 1. depositing at least a portion of said artificial insemination sample in the 

vicinity of said uterotubal jxmction within said female of said species of said 
mammal; 

m, withdrawing said optical element and said catheter from said female of said 
species of said mammal; 
30 n. fertilizing an egg of said female of said species of said mammal; and 
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o. producing an offspring manunal Scorn said fertilized egg. 

1 77. A method of producing a mammal as described in claim 1 76 wherein said step of 
placing said artificial insemination sample in a catheter comprises the step of 
placing a low number of sperm in said catheter, 

5 178. A method of producing a mammal as described in claim 177 wherein said step of 
placing a low nxmiber of sperm in said catheter comprises the step of placing a 
number of sperm selected from a group consisting of: less than about ten million 
sperm, less than about five million sperm, less than about two miUion sperm, less 
than about one million sperm, less than about five hundred thousand sperm, and 
10 less than about one hundred thousand sperm. 

179. A method of producing a mammal as described in claim 178 wherein said step of 
fertilizing comprises the step of fertilizmg an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined from a group 
15 consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 

fertilizmg an egg of said female of said species of said mammal with success 
20 levels statistically comparable to a conventional uterine body artificial insemination 

process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
25 process with a statistical p value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
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and a statistical P value greater than or equal to at least about 80%. 



1 80. A method of producing a mammal as described in claim 178 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
5 body artificial insemination process with success levels selected from a group 

consisting of: at least about 75% success rates, at least about 65% success rates, at 
least about 60% success rates, at least about 50% success rates, at least about 45% 
success rates, and at least about 90% of a conventional artijBcial insemination for 
that species. 

10 181. A method of producing a mammal as described in claim 1 80 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 

182. A method of producing a mammal as described in claim 180 wherein said step of 
1 5 establishing comprises the step of establishing an insemination specimen at a 

volume selected from a group consisting of: between about 30 and 150 ul, less than 
about 500 ul, about 230 ul, and about 100 ul. 

1 83. A hysteroscopic insemination sample comprising: 
a. a reservoir element; 

20 b. a catheter system to which said reservoir element is responsive; and 

c. a hysteroscopic compatible volume of sperm contained within said reservoir 
element 

1 84. An insemination containment element as described in claim 1 83 wherein said 
hysteroscopic compatible volume of sperm contained within said reservoir element 

25 comprise a low number of sperm cells as compared to a the number of sperm cells 
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typically found in a natural insemination. 

185. An insemination containment element as described in claim 1 84 wherein said low 
number of sperm cells as compared to a the number of sperm cells typically found 
in a natural insemination comprises a number of sperm cells selected from a group 
consisting of: less than about ten ndllion sperm, less than aboxtt five million sperm, 
less than about two million sperm, less than about one million sperm, less than 
about five hundred thousand sperm, and less than about one hundred thousand 
sperm. 

1 86. An insemination containment element as described in claim 1 85 wherein said sperm 
cells comprise sperm cells from a male of a species of a mammal selected from a 
group consisting of: bovids, equids, or swine. 

187. A hysteroscopic insemination sample as described in claim 183 wherein said 
hysteroscopic compatible volume of sperm contained within said reservoir element 
comprises a volxmie selected from a group consisting of: between about 30 and 150- 
ul, less than about 500 ul, about 230 ul, and about 100 ul. 

188. An insemination containment element as described in claim 183, 187 wherein said 
hysteroscopic compatible volume of sperm contained within said reservoir element 
comprise sex-selected sperm cells from a male of a species of mammal. 

1 89. An insemination containment element as described in claim 188 wherein said sex- 
selected sperm cells from a male of a species of mammal comprise sperm cells from 
a male of a species of a manmial selected from a group consisting of: bovids, 
equids, or swine. 

190. A method of producing a mammal comprising the steps of: 

a. collecting sperm cells from a male of a species of mammal; 

b. temporally substantially retaining a character of said sperm cells in an 
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insemination specimen; 

c. determining an estrous time for a female of a species of said mammal; 

d, altering a property of said insemination specimen to establish an artificial 
insemination sample at about said estrous time; 

5 e. placing said artificial insemination sample in a catheter; 

f. vaginally inserting an optical element mto said female of said species of said 
mammal; 

g. vagmally inserting said catheter into a female of said species of said 
mammal; 

10 h. guiding said optical element and said catheter through said vagina of said 

female of said species of said mammal; 
i. optically locating a uterotubal junction within said female of said species of 
said mammal; 

j . positioning said catheter in the vicinity of said uterotubal junction within 
1 5 said female of said species of said mammal; 

k. extruding at least a portion of said artificial insemination sample fi-om said 
catheter; 

1. depositing at least a portion of said artificial insemination sample in the 

vicinity of said uterotubal junction within said female of said species of said 
20 mammal; 

m. withdrawing said optical element and said catheter firom said female of said 
species of said mammal; 

n. fertilizing an egg of said female of said species of said manamal; and 

o. producing an offspring manmial fi-om said fertilized egg. 

25 191 . A method of producing a mammal as described in claim 190 wherein said step of 
placing said artificial insemination sample in a catheter comprises the step of 
placing a low niimber of sperm in said catheter. 

192. A method of producing a manamal as described in claim 191 wherein said step of 
placing a low number of sperm in said catheter comprises the step of placing a 
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number of sperm selected from a group consisting of; less than about ten million 
sperm, less than about five million sperm, less than about two million sperm, less 
than about one million sperm, less than about five hundred thousand sperm, and 
less than about one hundred thousand sperm. 

5 193. A method of produciag a mammal as described in claim 192 wherem said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined from a group 
consisting of: 

1 0 fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 

1 5 process using a 500 million equine sperm sample with a statistical P value greater 

than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said manmial with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical p value greater than or equal to at least about 80%, 

20 fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical p value greater than or equal to at least about 80%. 

194. A method of producing a mammal as described in claim 192 wherein said step of 
25 fertilizing comprises the step of fertilizing an egg of said female of said species of 

said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels selected from a group 
consisting of: at least about 75% success mtes, at least about 65% success mtes, at 
least about 60% success rates, at least about 50% success rates, at least about 45% 
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success rates, and at least about 90% of a conventional artificial insemination for 
that species. 

195. A method of producing a mammal as described in claim 194 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 

5 said mammal with success levels statistically comparable to a conventional uterine 

body artificial insemination process with success levels determined from a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
10 process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 
1 5 fertilizmg an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical p value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
20 process with both a statistical P value greater than or equal to at least about 0.05 

and a statistical P value greater than or equal to at least about 80%. 

196. A method of producing a mammal as described in claim 194 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 

25 consisting of: bovids, equids, or swine. 

197. A method of producing a mammal as described in claim 190, 194, 196 and further 
comprising the step of initiating said step of altering a property of said insemination 
specimen to establish an artificial insemination sample at about said estrous time at 
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about the time determined for said female of said species of said mtammal to be 
appropriately fertile. 

198. A method of producing a mammal as described hi claim 197 wherein said step of 
mitiating said step of altering a property of said insemination specunen to establish 
5 an artificial insemination sample at about said estrous time at about the time 

determined for said female of said species of said mammal to be appropriately 
fertile comprises the step of initiating said step of altering a properly of said 
insemination specimen within a time selected fi:om a group consisting of: within 
about twenty-four hours of said time determined for said female of said species of 
10 said mammal to be appropriately fertile, within about twenty-four hours of said 

time determined for said female of said species of said mammal to be appropriately 
fertile, within about twelve hours of said time determined for said female of said 
species of said mammal to be appropriately fertile, within about eight hours of said 
time determined for said female of said species of said mammal to be appropriately 
1 5 fertile, within about three hours of said time determined for said female of said 

species of said manunal to be appropriately fertile, and within about one hour of 
said time determined for said female of said species of said mammal to be 
appropriately fertile. 

A method of producuig a mammal as described in claim 190, 194 whereui said step 
of temporally substantially retaining a character of said sperm cells in an 
insemination specimen comprises the step of freezing said sperm cells and whereki 
said step of altering a property of said insemination specimen to establish an 
artificial insemination sample at about said estrous tune comprises the step of 
thawing said insemination specimen at about said estrous time. 

25 200. A metihod of producing a mammal comprising the steps of: 

a. collecting sperm cells from a male of a species of mammal; 

b. sorting said sperm cells according to a sex-specific characteristic; 

c. establishing a sorted, sex-specific artificial insemination sample; 
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d. placing said sorted, sex-specific artificial insemimtion sample in a catheter; 

e. determining a time when a female of said species of said mammal is 
appropriately fertile; 

f. vaginally insertmg an optical element into said female of said species of said 
5 mammal; 

g. vaginally inserting said catheter into a female of said species of said 
mammal; 

h. guiding said optical element and said catheter through said vagina of said 
female of said species of said mammal; 

10 i. optically locating a uterotubal junction within said female of said species of 

said mammal; 

j . positioning said catheter in the vicinity of said uterotubal junction within 

said female of said species of said mammal; 
k. extruding at least a portion of said sorted, sex-specific artificial 
1 5 insemination sample firom said catheter; 

1. depositing at least a portion of said sorted, sex-specific artificial 

insemination sample in the vicinity of said uterotubal junction within said 

female of said species of said mammal; 
m. withdrawing said optical element and said catheter firom said female of said 
20 species of said mammal; 

n. fertilizing an egg of said female of said species of said mammal; and 
0. producing an desired sex offspring mammal from said fertilized egg. 

201. A method of produciag a mammal as described in claim 200 wherein said step of 
placing said artificial insemination sample in a catheter comprises the step of 

25 placing a low number of sperm in said catheter. 

202. A method of producing a mammal as described in claim 201 wherein said step of 
placing a low number of sperm in said catheter comprises the step of placing a 
number of sperm selected firom a group consisting of: less than about ten million 
sperm, less than about five million sperm, less than about two million sperm, less 
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than about one million sperm, less than about five hundred thousand sperm, and 
less than about one hundred thousand sperm. 

203. A method of producing a mammal as described in claim 202 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 

5 said mammal with success levels statistically comparable to a conventional uterine 

body artificial insemination process with success levels determined fi:om a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
1 0 process with a statistical P value greater than or equal to at least about 0,05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0,05, 
1 5 fertilizing an egg of said female of said species of said maimnal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
20 process with both a statistical P value greater than or equal to at least about 0.05 

and a statistical P value greater than or equal to at least about 80%. 

204, A method of producing a mammal as described in claim 202 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 

25 body artificial insemination process with success levels selected from a group 

consisting of: at least about 75% success rates, at least about 65% success rates, at 
least about 60% success rates, at least about 50% success rates, at least about 45% 
success rates, and at least about 90% of a conventional artificial msemination for 
that species. 
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205. A method of producing a mammal as described in claim 204 wherein said step of 
collecting sperm cells ftom amale of a species of mammal comprises the step of 
collecting sperm cells firom a male of a species of a mammal selected firom a group 
consisting of: bovids, equids, or swine. 



5 206. A method of producing a mammal as described in claim 204 and further comprising 
the step of freezing said sperm cells. 

207. A method of producing a mammal as described in claim 206 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 

10 consisting of: bovids, equids, or swine. 

208. A method of producing a mammal comprising the steps of: 

a. collecting epididymal sperm cells from a male of a species of mammal; 

b. establishing an artificial insemination sample; 

c. placing said artificial insemination sample in a catheter; 

15 d. determining a time when a female of said species of said mammal is 

appropriately fertile; 

e. v^inally inserting an optical element into said female of said species of said 
mammal; 

f vaginally inserting said catheter into a female of said species of said 
20 manmial; 

g. guiding said optical element and said catheter through said vagina of said 
female of said species of said mammal; 

h. optically locating a uterotubal jxmction within said femede of said species of 
said mammal; 

25 i. positioning said catheter in the vicinity of said uterotubal jxmction within 

said female of said species of said mammal; 
j. extruding at least a portion of said artificial insemination sample from said 
catheter; 
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k. depositing at least a portion of said artificial inseraination sample in the 

vicinity of said uterotubal junction within said female of said species of said 
mammal; 

1. vvithdrawing said optical element and said catheter firom said female of said 

species of said mammal; 
m. fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial 

insemination process; and 
n. producing an offspring mammal from said fertilized egg. 



1 0 209. A method of producing a mammal as described in claim 208 wherein said step of 
placing said artificial insemination sample in a catheter comprises the step of 
placing a low number of sperm in said catheter. 



210. A method of producing a mammal as described in claim 209 wherein said step of 
placing a low number of sperm in said catheter comprises the step of placing a 
1 5 number of sperm selected from a group consisting of: less than about ten million 

sperm, less than about five million sperm, less than about two naUlion sperm, less 
than about one million sperm, less than about five hundred thousand sperm, and 
less than about one hundred thousand sperm. 



211. A method of producing a mammal as described in claim 210 wherein said step of 
20 fertilizing comprises the step of fertilizing an egg of said female of said species of 

said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined from a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
25 levels statistically comparable to a conventional uterine body artificial insemination 

process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 



81 



wo 02/28311 



PCT/USOl/02304 



process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
5 process with a statistical P value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical P value greater than or equal to at least about 80%. 

10 212. A method of producing a mammal as described in claim 210 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels selected from a group 
consisting of: at least about 75% success rates, at least about 65% success rates, at 

1 5 least about 60% success rates, at least about 50% success rates, at least about 45% 

success rates, and at least about 90% of a conventional artificial insemination for 
that species. 

213. A method of producing a mammal as described in claim 212 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
20 said mammal with success levels statistically comparable to a conventional uterine 

body artificial insemination process vsdth success levels determined from a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
25 process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterme body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 
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fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical P value greater than or equal to at least about 80%. 

214. A method of producing a mammal as described in claim 212 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 

215. A hysteroscopic insemination sample comprising: 

a. a reservoir element; 

b. a catheter system to which said reservoir element is responsive; and 

c. a plurality of epididymal sperm cells contained within said reservoir 
element 

216. An insemination containment element as described in claim 215 wherein said 
plurality of epididymal sperm cells contained within said reservoir element 
comprise a low number of sperm cells as compared to a the number of sperm cells 
typically foimd in a natural insemination. 

217. An insemination containment element as described m claim 216 wherein said low 
number of sperm cells as compared to a the number of sperm cells typically found 
in a natural insemination comprises a number of sperm cells selected from a group 
consisting of: less than about ten million sperm, less tihan about five million sperm, 
less than about two million sperm, less than about one million sperm, less than 
about five hundred thousand sperm, and less than about one hmdred thousand 
sperm. 
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21 8. An msemination containment element as described in claim 217 wherein said sperm 
cells comprise sperm cells from a male of a species of a mammal selected from a 
group consisting of; bovids, equids, or swine. 

219. An insemination containment element as described in claim 217 wherein said 
plurality of epididymal sperm cells contained within said reservoir element 
comprise sex-selected sperm cells from a male of a species of mammal. 

220. An insemination containment element as described in claim 219 wherein said sex- 
selected sperm cells from a male of a species of mammal comprise sperm cells from 
a male of a species of a mammal selected from a group consisting of: bovids, 
equids, or swine. 

22 1 . A method of producing a mammal comprising the steps of: 

a. collecting sperm cells from a male of a species of mammal; 

b. establishing an artificial insemination sample; 

c. placing said artificial insemination sample in a catheter; 

d. determining a time when a female of said species of said mammal is 
appropriately fertile; 

e. vaginally inserting an optical element into said female of said species of said 
mammal; 

f. vaginally inserting said catheter into a female of said species of said 
mammal; 

g. guiding said optical element and said catheter through said vagina of said 
female of said species of said manamal; 

h. optically locating a uterotubal junction within said female of said species of 
said mammal; 

i. positioning said catheter in the vicinity of said uterotubal junction within 
said female of said species of said mammal; 

j . extruding at least a portion of said artificial insemiaation sample from said 
catheter; 
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k, aspirating at least a portion of said artificial insemination sample extruded 
from said catheter to create an aspirated insemination sample; 

1, depositing at least a portion of said aspirated insemination sample in the 

vicinity of said uterotubal junction within said female of said species of said 
mammal; 

m. withdrawing said optical element and said catheter firom said female of said 

species of said mammal; 
n. fertilizing an egg of said female of said species of said mammal; and 
o. producing an ofEspring manunal from said fertilized egg. 



10 222. A method of producing a mammal as described m claim 221 wherein said step of 
placing said artificial insemination sample in a catheter comprises the step of 
placing a low number of sperm in said catheter. 

223 A method of producing a mammal as described in claim 222 wherein said step of 
placing a low number of sperm in said catheter comprises the step of placing a 
1 5 number of sperm selected from a group consisting of: less than about ten million 

sperm, less than about five million sperm, less than about two million sperm, less 
than about one million sperm, less than about five hundred thousand sperni, and 
less than about one hundred thousand sperm. 



224. A method of producing a mammal as described in claim 223 wherein said step of 
20 fertilizing comprises the step of fertilizing an egg of said female of said species of 

said marmnal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined from a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
25 levels statistically comparable to a conventional uterine body artificial insemination 

process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mairmaal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
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process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
5 process with a statistical p value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical P value greater than or equal to at least about 80%. 

A method of producing a mammal as described in claim 223 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels selected from a group 
consisting of: at least about 75% success rates, at least about 65% success rates, at 
least about 60% success rates, at least about 50% success rates, at least about 45% 
success rates, and at least about 90% of a conventional artificial insemination for 
that species. 

226. A method of producing a mammal as described in claim 225 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
20 said manunal with success levels statistically comparable to a conventional uterine 

body artificial insemination process with success levels determined from a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
25 process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million eqiiine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

86 



10 225. 



15 



wo 02/28311 



PCT/USOl/02304 



fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical p value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
5 levels statistically comparable to a conventional uterine body artificial insemination 

process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical p value greater than or equal to at least about 80%, 

A method of producing a mammal as described in claim 225 wherein said step of 
collecting sperm cells firom a male of a species of manamal comprises the step of 
collecting sperm cells from a male of a species of a mammal selected from a group 
consisting of: bovids, equids, or swine. 

228. A hysteroscopic insemination element comprising: 

a. a uterus of a female species of a mammal; 

b. a plurality of sperm cells contained within said uterus; and 

15 c. an aspirated volume of media surrounding said sperm cells and to which 

said sperm cells are responsive. 



227. 

10 



229. An insemination containment element as described in claim 228 wherein said 
pliu:ality of sperm cells contained within said uterus comprise a low number of 
sperm cells as compared to a the number of sperm cells typically foxmd in a natural 
20 insemination. 



230. An insemination containment element as described in claim 229 wherein said low 
number of sperm cells as compared to a the number of sperm cells typically found 
in a natural insemination comprises a number of sperm cells selected from a group 
consisting of: less than about ten million sperm, less than about five million sperm, 
25 less than about two million sperm, less than about one million sperm, less than 

about five himdred thousand sperm, and less than about one hundred thousand 
sperm. 
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23 1 . An insemination containment element as described in claim 230 wherein said sperm 
cells comprise sperm cells from a male of a species of a mammal selected from a 
group consisting of: bovids, equids, or swine. 

232 An insemination containment element as described in claim 230 wherein said 
5 plurality of sperm cells contained within said uterus comprise sex-selected sperm 

cells &om Si male of a species of mammal. 

233 , An insemination contaiimient element as described in claim 232 wherein said sex- 
selected sperm cells from a male of a species of mammal comprise sperm cells from 
a male of a species of a mammal selected from a group consisting of: bovids, 

10 equids, or swine. 

234. A method of producing a mammal comprising the steps of: 

a. collecting sperm cells from a male of a pig; 

b. establishing an artificial insemination sample having a low number of sperm 
compared to a natural insemination dosage for said pig; 

15 c. placing said artificial insemination sample in a catheter; 

d. determining a time when a female pig is appropriately fertile; 

e. vaginally inserting an optical element into said female pig; 
f vaginally ioserting said catheter into a female pig; 

g. guiding said optical element and said catheter through said vagina of said 
20 female pig; 

h. optically locating a uterotubal junction within said female pig; 

i. positioning said catheter in the vicinity of said uterotubal junction within 
said female pig; 

j. extruding at least a portion of said artificial insemination sample from said 
25 catheter; 

k. depositing a low number of sperm in the vicinity of said uterotubal junction 

within said female pig; 
1. withdrawing said optical element and said catheter fix)m said female pig; 
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m. fertilizing an egg of said female pig; and 

n, producing an offspring pig from said fertilized egg. 

235. A method of producing a mammal as described in claim 234 wherein said step of 
fertilizing an egg of said female of said species of said mammal comprises the step 

5 of fertilizing an egg of said female of said species of said mammal with success 

levels statistically comparable to a conventional uterine body artificial insemination 
process. 

236. A method of producing a mammal as described in claim 235 and further comprising 
the step of sorting said sperm cells by a sex characteristic, and wherein said step of 

1 0 establishing an artificial insemination sample having a low number of sperm 

compared to a natural insemination dosage for said manMnal comprises the step of 
establishing a sex-selected artificial insemination sample having a low number of 
sperm compared to a natural insemination dosage for said mammal. 

237 A method of producing a mammal as described in claim 236 and further comprising 
15 the step of freezing said sperm cells. 

238 A method of producing a mammal as described in claim 235 and further comprising 
the step of freezing said sperm cells. 

239 A method of producing a mammal comprisiag the steps of; 

a. collecting sperm cells from a male of a species of mammal; 
20 b. freezing at least some of said sperm cells to create a frozen insemination 

sample; 

c. thawing at least some of said frozen insemination sample to create an 
artificial insemination sample; 

d. placing said artificial insemination sample in a catheter; 

25 e. determining a time when a female of said species of said mammal is 

appropriately fertile; 
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f . vaginally insertmg an optical element into said female of said species of said 
mammal; 

g. vaginally inserting said catheter into a female of said species of said 
mammal; 

5 h. guiding said optical element and said catheter through said vagina of said 

female of said species of said mammal; 
i. optically locating a uterotubal junction within said female of said species of 
said mammal; 

j . positioning said catheter in the vicinity of said uterotubal jimction within 
10 said female of said species of said mammal; 

k. extruding at least a portion of said artificial msemination sample fix)m said 
catheter; 

1. depositing at least a portion of said artificial insemination sample in the 

vicinity of said uterotubal junction within said female of said species of said 
15 mammal; 

m. withdrawing said optical element and said catheter from said female of said 
species of said mammal; 

n. fertilizing an egg of said female of said species of said mammal; and 

0. producing an offspring manamal from said fertilized egg. 



20 240. A method of producing a mammal as described in claim 239 wherein said step of 
fertilizing an egg of said female of said species of said mammal comprises the step 
of fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insenaination 
process. 

25 241 . A method of producing a mammal as described in claim 239, 240 wherein said step 
of placing said artificial insemination sample in a catheter comprises the step of 
placing a low number of sperm in said catheter. 



242. A method of producing a manraial as described in claim 241 wherein said step of 
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placing a low niimber of sperm in said catheter comprises the step of placing a 
number of spenn selected fiom a group consisting of; less than about ten million 
sperm, less than about five million sperm, less than about two million sperm, less 
than about one million sperm, less than about five hundred thousand sperm, and 
5 less than about one hundred thousand sperm. 

243 . A method of producing a mammal as described in claim 242 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined firom a group 
10 consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
1 5 levels statistically comparable to a conventional uterine body artificial insemination 

process using a 500 million equine sperm sample with a statistical P value greater 
than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
20 process with a statistical P value greater than or equal to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical p value greater than or equal to at least about 80%. 

25 244. A method of producing a mammal as described in clgdm 242 wherein said step of 
fertilizing comprises the step of fertilizing an egg of said female of said species of 
said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels selected fi:om a group 
consisting of: at least about 75% success rates, at least about 65% success rates, at 
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least about 60% success rates, at least about 50% success rates, at least about 45% 
success rates, and at least about 90% of a conventioiial artificial insemination for 
that species. 

245. A method of producing a mammal as described in claim 244 wherein said step of 
5 fertilizing comprises the step of fertilizing an egg of said female of said species of 

said mammal with success levels statistically comparable to a conventional uterine 
body artificial insemination process with success levels determined from a group 
consisting of: 

fertilizing an egg of said female of said species of said mammal with success 
10 levels statistically comparable to a conventional uterine body artificial insemination 

process with a statistical P value greater than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process using a 500 million equine sperm sample with a statistical P value greater 
1 5 than or equal to at least about 0.05, 

fertilizing an egg of said female of said species of said mammal with success 
levels statistically comparable to a conventional uterine body artificial insemination 
process with a statistical P value greater than or eqxial to at least about 80%, 

fertilizing an egg of said female of said species of said mammal with success 
20 levels statistically comparable to a conventional uterine body artificial insemination 

process with both a statistical P value greater than or equal to at least about 0.05 
and a statistical P value greater than or equal to at least about 80%. 

246. A method of producing a mammal as described in claim 244 wherein said step of 
collecting sperm cells from a male of a species of mammal comprises the step of 

25 collecting sperm cells from a male of a species of a mammal selected from a group 

consisting of: bovids, equids, or swine. 

247. A method of producing a mammal as described in claim 244 and fiirther comprising 
the step of sorting said sperm cells by a sex characteristic, and wherein said step of 
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establishing an artificial insemination sample having a low number of spenn 
compared to a natural insemination dosage for said mammal comprises the step of 
establishing a sex-selected artificial insemination sample having a low number of 
sperm compared to a natural insemination dosage for said mammal. 

248. A method of producing a mammal as described in claim 247 wherein said step of 
collecting sperm cells firom a male of a species of mammal comprises the step of 
collecting sperm cells fi-om a male of a species of a mammal selected &om a group 
consisting of: bovids, equids, or swine. 

249. An animal produced utilizing a process as described in any of the foregoing method 
claims. 
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